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PREFACE 


Since 1952, when the fourth edition of Beef Cattle was prepared, 
perhaps more new breeding and feeding research data related to beef 
cattle have been accumulated than in any equivalent previous period. 
In the fifth edition of the book originally written by the late R. R. 
Snapp in 1925 I have made revisions and additions where they were 
needed to bring recommendations into line with new findings When- 
ever possible, however, I have retained the original framework, and 
have made use of numerous tables that readers have reported to be of 
great value as teaching aids. 

The discussions dealing with hormones, antibiotics, pelleting, and 
soilage, for example, although they were mentioned in previous edi- 
tions, have been enlarged upon greatly, since such new ration additives 
and new’ methods of feeding by now have become generally adopted. 

Among the new chapters is one that deals with a discussion of the 
heritable productive traits of beef cattle, treated from the angle of the 
economic possibilities available to breeders and ranchers. Dr. Earl 
Lasley, now of the Miner Institute, Chazy, New’ York, gave me valu- 
able suggestions on this topic, and his help is appreciated. A second 
new chapter, which discusses the principles of feeding beef cattle, ex- 
plains the concept that in order to feed ruminants adequately and 
economically we must recognize and understand the symbiotic rela- 
tions existing between the host ruminant animal and the raicroflora 
of the paunch. The suggestions of my colleagues who reviewed tliis 
chapter. Dr. W. W. AU>ert and Dr. G. E. Mitchell, were also greatly 
appreciated. These chapters, I hope, will serve as a background for the 
material which they precede. 

Perhaps the greatest departure from previous editions is the method 
of expressing the nutrient requirements for the various classes of cattle. 
Most instructors of “Feeds and Feeding” courses use cither Morri- 
son’s Feeding Standards or the National Research Council Recom- 
mendations, or both. I felt, therefore, that this textbook would be 
more consistent and less confusing if the discussions of the various 
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beef ciittle feeding programs and their respective ration recommenda- 
tions incorporated both these guides. Tables giving the nutritive com- 
position of most of the common feeds fed to beef cattle are included 
in the appendix in order to facilitate the balancing of rations by either 
of the two common methods described. Other appendix tables supply 
information on the carotene content of feeds in relation to their ap- 
pearance and method of presen'ation, and on the calcium and phos- 
phorus content of the common sources of these two mineral elements. 
I gratefully acknowledge the use of these tables from the National 
Research Council Report of the Beef Cattle Subcommittee on Animal 
Nutrition. 

For the suggestions of instructors of beef cattle production courses 
in many colleges and of cattle feeders and breeders in many parts of 
the country I would also like to express my appreciation. 

An intensive effort lias been made to broaden the scope of the 
material in order to make the book equally helpful to students and 
cattlemen the country over, rather than to limit it primarily to the 
Corn Belt or to any other single region. Needless to say, special prob- 
lems of certain areas have necessarily been omitted in order to con- 
serve space. In general, however, I have tried to discuss principles 
upon which decisions relative to special problems can be based. 

The material related to certain “skills” (such as fitting cattle for 
show or sale) lias been greatly reduced. Because there is great varia- 
tion in the accepted methods for such skills, I felt that the limited 
space in the book might be put to better use. Individual instructors 
can prepare laboratory exercises of this type, more appropriately. 

I wish to acknowledge the generosity of the large number of pro- 
fessors, research and extension specialists, farm journal editors, and 
breed association personnel who have so kindly granted permission 
to use their tables, charts, photographs, and other material in this 
new edition. Without such assistance this revision would have been 
quite impossible. I liavc attempted to cite the source of all such 
materials and to give credit to the proper individuals or institutions. 
If I have failed to give recognition for help and materials received, 
it has been wholly unintentional and is deeply regretted. 

A. L, Neumann 

Urbann, IlUuoU 
Oicembcr, 1959 
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chapter I 

PROGRAMS AND AREAS 
OF BEEF PRODUCTION 


The production of beef cattle differs from that of most other kinds 
of livestock in that the operation is frequently divided into several 
distinct steps or phases. It is possible to carry on all these phases on 
a single farm or ranch as successive steps of a continuous process. 
More often, however, one or two are carried on to the exclusion of the 
others, not only on individual farms, but also in agricultural regions. 
In addition, we have some two or three highly specialized forms of 
beef production that differ so much in methods of management from 
those commonly followed as to deserve special mention. 

BEEF PRODUCTION PROGRAMS 

Commercial Cow and Calf Program. The initial and most 
fundamental step in the beef enterprise is the production of a baby 
calf and raising it to weaning age. The calf is, so to speak, the raw 
material out of which the finished beast will eventually be made. The 
breeding herds in which calves arc produced need little gram or other 
fattening feeds. Consequently, the raising of beef calves is confined 
chiefly to those sections that have an abundance of comparatively 
cheap, low carrying-capacity grazing land. Hence, we find the im- 
portant breeding centers located eiUicr in regions that are sparsely 
settled or in hilly areas where the land is too rolling to be fanned to 
advantage. Climate also plays an important part in determining the 
location of the breeding industry. The southem and southwestern 
states have a decided advantage over those farther north with respect 
to climate Because of the shorter winters m these regions, the calves 
are ordinarily bom 4 to 6 weeks earlier than in the north, or they 
may even be born in the fall. Thus the calves are larger and heavier 
when they are marketed the following fall. 

The raising of beef calves is carried on most successfully on com- 
paratively large farms or ranches, because little more labor is required 
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to care for a herd of 50 to 80 cows than for a herd of 10 to 20. So long 
as this country has extensive areas of govemraent-controlled land or 
very low-priced grazing lands where large herds are cared for at the 
rate of only 1 man for each 500 cows, so long will the fanner who 
operates a quarter section of high-priced land find it unprofitable to 
engage extensively in breeding commercial beef calves for the open 
market. This statement does not mean that a breeding herd may not 
have a place on a great many farms. What is meant is that the 
breeding of commercial cattle necessarily will be of secondary im- 
portance to some other enterprise that utilizes more efficiently the 
available land and labor. On such fanns the breeding herd is a sort 
of by-product plant in which the unmarketable products of the farm 
are successfully utilized. 

Commercial — that is, not purebred — cow herds can be grouped 
together in four broad categories which depend upon system of land 
management, available feeds and pastures, and the method of market- 
ing the calf crop, as follows: 

(1) There are the large spectacular herds which sometimes consist 
of as many as a thousand cows or more, operated on ranches located 
principally in the Mountain region. These ranches usually consist of 
some deeded land situated along or near rivers or streams where the 
winter feed supply of hay or silage is produced on irrigated meadows 
and crop land. The remainder of the ranch usually consists of 
extensive acreages of low canying-capacity, government-controlled 
land such as national parks or forests, which may be situated near or 
adjacent to the deeded land. The rancher has grazing privileges or 
permits for a given number of cows for the summer grazing season. 
The calf crop of this type of ranch is sold either as calves at wean- 
ing time in the fall, or as yearlings the following fall, after having 
spent another grazing season on the range. Little if any fattening 
is ever done on these ranches because grain is not grown to any 
extent. 

(2) Then there are herds varj'ing in size from 30 to 50 cows to 
verj’ large herds operated on ranches usually owned by the rancher 
or leased from private omicrs. Most of these herds arc found in the 
Great Plains and the Pacific Coast regions. The operation of these 
ranches vanes considerablj', depending upon whether they arc located 
in the northern or southern portion of these regions and upon the 
feed-producing capabilities of the soil. Although most of these 
ranches sell either calves or yearlings to other ranchers or to feeders, 
some may food out their own production. This practice is followed 
by more and more of the ranchers in the Southwest who are growing 
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grasses as orchard grass make it possible to reduce materially costly 
winter feeding. The climate is such that winter or very early spring 
calving is common, so that calves are weaned and sold earlier than 
the calves from the other areas. Those herds which do not market their 
production as fat slaughter calves or which do not feed out their 
calves ns baby beeves usually sell as stocker or feeder calves rather 
than as yearlings. 

Successful commercial cow and calf operations usually have several 
things in common regardless of the category into which they fall: 

1. Relatively low investment in land required per cow. 

2. Maximum utilization of pasture and low-sale-value roughages. 

3. Minimum outlay for supplemental feed. 

4. Low labor costs. 

5. Large calf crops of high-quality, hea\y-weight calves. 

6. Minimal losses duo to diseases and parasites. 

T\Tieroas the largest numbers of beef cows are found in the western 
and plains states, Fig. 1 indicates the extent of the greater increase 
in cow numbers in the eastern half of the country, notably in the 
southeastern states. 

Stocker Program. A stocker is a young animal that is being fed 
and cared for in such a way that growth rather tlian an improvement 
in condition may be realized. Stockers or stock cattle are of two 
kinds: heifers that are intended for use in the breeding herd, and steers 
and heifers that are intended for the market as feeders or are intended 
for fattening by tlie present owner. With both kinds of stockers the 
principal purpose in the mind of the owner is to effect as much econ- 
omy in feeding and management as is consistent with nonnal growth 
and development. Necessarily then, stockers are handled only by 
farmers or rancliers who have much cheap feed, either in the form 
of cheap pasture or cheap harvested roughage such as hay, straw, 
fodder, and silage. Since stock heifers that are intended for breed- 
ing purposes are In demand principally in the breeding centers where 
they have been produced, few animals of this class are to be found 
outside such areas. In general, their method of management is much 
like that of the breeding herd. 

With stockers intended for the market, however, we have a some- 
what different situation. Such cattle may be groum out in the region 
where they ^ere bred and reared, by allowing them to graze grass 
land of the same character as that used by their mothers; or they 
may be shipped soon after they are weaned, either to grazing areas 
that are not fully stocked with cows and young calves, or to grain- 
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more grain sorghums and by those ranchers 'who have irrigation water 
available for the production of feed grains. 

(3) Farm-sized herds of 20 to 100 cows are typically operated on 
farms in the Com Belt and adjacent regions. On these farms com- 
mercial cows may or may not be a secondary enterprise. The beef 
cow herd often has replaced a dairy herd and sometimes tillable land 
incapable of maintaining high yields of cash crops has been seeded 
dovTi to improved pasture which is utilized by a cow herd. In other 
instances, cows may utilize only the permanent pasture and after- 
math and other cash-crop residues such as straw, cornstalk fields, and 
com cobs. The production of these herds is usually either sold as 
calves in the fall or spring or the calves are fed out on the farms 
where they are produced. The lar^e increase in beef cow numbers 
in the North Atlantic states consists of herds which also fall in this 
category. 

(4) A fourth type of operation consists of herds varying in size 
from a few to several hundred cows, typically found in the Cotton 
Belt and Gulf Coast regions. These regions are in a very favorable 
situation with regard to the cow and calf program because long- 
season grazing is possible on pastures now occupying acres once 
depleted by erosion and continuous production of cotton, peanuts, 
sweet potatoes, or com. Winter oats, fescue, and such long-season 



FIG. 2. A top-quality commercial cow herd with calves, on IjTiIcnl moimUin 
foothill ranjjc in the Wr«tcm Ranjce area clurinB early eummer. <The Rcconl 
Stockman.) 
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jion, and carried them along on rough feed until he really needed 
\ he might have effected a saving in the cost price of to S5 per 
jlrcd weight. 

lockers are seldom carried more than a year before they are 
’ed in the feed lot or sold to some other cattleman for further devel- 
lent or fattening. An exception is yearlings, which are kept over 
he fall to utilize winter wheat pasture in the Southwest. In the 
ng these steers, now 2-year-olds, arc usually sold as fleshy feeders 
immediate fattening. The famous Flint Hills section of eastern 
isas and the Osage country in Oklahoma are still utilized to some 
•nt by 2-year-old stockers, but this program is giving way to the 
imercial cow program in these regions. In the Com Belt a more 
imon practice is to keep yearling stockers only through the grazing 
)On of summer and fall, or during the fall and winter months when 
k fields, oat straw, silage, and other coarse roughages are available, 
he Finishing Program. In some sections of the country the grass 
ufficiently abundant and nutritious to enable mature cattle to fat- 
on it without any additional feed. Most grazing areas, however, are 
leavily stocked that they furnish little more than a growing ration 
young cattle and make necessary the use of liberal amounts of 
vested feeds in finishing the cattle for market. The greatest pro- 
tion of such feeds is found in the Com Belt, and it is here that we 
I the center of the cattle-finishing industry. Other important fin- 
ng sections are in the irrigated valleys of north central Colorado, 
jre the cattle are fed large quantities of sugar beet by-products, 



u 4. Choice yearling steers on a Cnisbiog ratioa in northwestern Iowa, 
liter belt and board fence in background are suflreient protection from pre- 
vailing nortliwest winds. (American Hereford Association.) 
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FIG. 3. Stocker steer calves being wintered on legume^grass eilage in Indiana. 
These calves were born and raised to weaning age on a western ranch but will 
spend a year on this Com Belt farm before being marketed as hntshed steers. 

(Com Belt Farm Dailies.) 

growing sections where they ultinmtely will be fattened. In grain 
sections their feed consists mainly of the aftermath of meadows, 
legume pasture crops grown in the regular farm rotation, stalk fields, 
oat straw, legume hay, and silage. Many cattle feeders of the Com 
Belt make a practice of buying their cattle as calves or yearlings in 
the fall and carrying them on such feeds through the winter or for a 
full year before putting them into the feed lot. In this "way the by- 
products of grain fanning are utilized; any undesirable or unthrifty 
cattle are weeded out before the use of expensive feeds is begun; and, 
what is probably most important of all, the cattle arc purchased when 
market conditions arc particularly favorable to the buyer. 

Stock cattle may be put in at almost any time of year on a well- 
diversified farm. Hence, an order for their purchase may be placed 
in the hands of a commission finn with instructions to buy when the 
next “big bargain day” occurs. On the other hand, cattle that are to 
go directly into the feed lot must be purchased within a rather short 
period, unless the plans for feeding and marketing are to be disar- 
ranged. It often happens that feeder cattle arc selling unusually high 
at the time the farmer wishes to start his feeding operations. Had he 
bought his animals 3 to 0 months earlier, during a time of market dc- 
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pression, and carried them along on rough feed until he really needed 
them, he might have effected a saving in the cost price of §1 to $5 per 
hundredweight. 

Stockers are seldom carried more than a year before they are 
placed in the feed lot or sold to some other cattleman for further devel- 
opment or fattening. An exception is yearlings, which are kept over 
in the fall to utilize winter wheat pasture in the Southwest. In the 
spring these steera, now 2-yeaT-olds, are usually sold as fleshy feeders 
for immediate fattening. The famous Flint Hills section of eastern 
Kansas and the Osage country in Oklahoma are still utilized to some 
extent by 2-year-old stockers, but this program is giving way to the 
commercial cow program in these regions. In the Com Belt a more 
common practice is to keep yearling stockers only through the grazing 
season of summer and fall, or during the fall and winter months when 
stalk fields, oat straw, silage, and other coarse roughages are available. 

The Finishlnq Program. In some sections of the country the grass 
is sufficiently abundant and nutritious to enable mature cattle to fat- 
ten on it without any additional feed. Most grazing areas, however, are 
so heavily stocked that they furnish little more than a growing ration 
for young cattle and make necessary the use of liberal amounts of 
hai^’ested feeds in finishing the cattle for market. The greatest pro- 
duction of such feeds is found in the Com Belt, and it is here that we 
find the center of the cattle-finishing industry. Other important fin- 
ishing sections are in the irrigated valleys of north central Colorado, 
where the cattle are fed large quantities of sugar beet by-products, 



FIG. 4 . Choice yearling steers on a finishing ration in northwestern Iowa. 
Shelter belt and board fence m background are sufReient protection from pre- 
vajUng northwest winds. (American Hereford Association.) 
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FIG. 3. Stocker steer calves beiag wintered on lcgumc*gr&s3 sUnge in Indiana, 
Tlie«e calves were bom and raiswl to weaning age on a western ranch but will 
8]>cnd a year on this Com Belt farm licforc being marketed as finidicd steers. 

(Corn Bell Farm Dailies.) 

growing sections where they iiltimntcly will be fattened. In grain 
sections tljcir feed consists mainly of the aftennath of meadows, 
legume pasture crops grown in the rcguhir farm rotation, stalk fields, 
oat straw, legume hay, and silage. Many cattle feeders of the Com 
Belt make a practice of buying their cattle as calves or yearlings in 
the fall and cariy'ing them on such fcctls through the w’intcr or for a 
full year before putting them into the feed lot. In this way the by- 
products of grain fanning arc uCilitOil; any undcsiraldc or unthrifty 
cattle arc weeded out before the use of expensive feeds is begun; and, 
what is probably most important of all, the cattle arc purchased when 
market conditions arc particularly favorable to the buyer. 

Stock cattle may Iks put in at almost any time of year on a wcll- 
diverMfii'il famn licnee, an onlcr for their purchn«c in.ay he placed 
in the hands of a conuni“'*ion firm with instnictions to buy when the 
next "big bargain day” occurs. On the other hand, cattle that arc to 
go directly into the feed lot mu'it be purchased within a rather short 
perio<l, unle*-* tlie plan^ for fnxling and marketing are to be disnr- 
rangcil. It often happens that feeder e.attle are selling imunmUy high 
at the lime the fanner wishes to start bis feeding ojieralioiis. Had he 
l)OUght his animals 3 to G months earlier, during a time of market de- 
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a considerable distance from shipping points are able to reduce con- 
siderably their marketing expenses by marketing the products of their 
farms through cattle instead of in the form of hay and grain. Still 
another source of income from feeding cattle is the gain made by the 
hogs which are kept in the feed lot to utilize the grain that is not 
thoroughly masticated by the cattle and, hence, is only partially 
digested. 

Cattle feeding, like other industries that derive their profits from 
buying raw materials and selling them several months later in the 
form of a finished product, involves some speculative risk. This risk 
is necessarily high when both cattle and feed are purchased, and the 
temptation is ever present to expand or contract operations according 
to the prospect of favorable or unfavorable prices for fat cattle in the 
future. However, in a regular, conser\'ative feeding program that is 
adapted to marketing the feeds grown on a given farm, the risk is 
probably no greater than that connected with a number of other 
major farm enterprises. 

The Baby-Beef Program. Strictly choice or better, fat, young 
cattle, varying in age from 8 to 15 months and weighing 650 to 950 
pounds, are called “baby beeves.” Baby beeves, like fat calves, repre- 
sent a highly specialized form of beef production, quite different in 
many respects from that commonly followed in producing the rank 
and file of market animats. In finishing the baby-beef animal at so 
early an age, unstinted use must be made of palatable and highly 
nutritious feeding stuffs. Baby-beef production is carried on through- 
out the country wherever grain is grorni, but naturally this program 
is concentrated in areas such as the fringes of the Com Belt where 
grain is not only grown in large quantities but permanent pastures 
also play an important role. 

Strictly speaking, the production of baby beef implies the breeding, 
rearing, and finishing of the calves on the same farm. Since only 
calves of strictly beef type exhibit a pronounced tendency to finish 
at so early an age, the breeding herd itself must exhibit those cliarac- 
teristics that signify early maturity and a pronounced disposition to 
put on flesh. Since mother’s milk is a better fattening feed than any 
other yet devised by nature or man, the cows should be chosen with 
an eye to their milking ability. Grain is placed before the calves as 
soon as they are old enough to eat, which is usually when they are 
4 to 6 weeks old. At no time during their short lives arc they 
allowed to experience the feeling of hunger. Roughage orcupie.s a 
minor place in the finishing ration because the calves have little 
capacity for quantities of roughage after consuming the dc-^ired 
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and in the tobacco- and truck-growing sections of the eastern states, 
where cattle feeding is carried on principally to obtain the manure 
needed to grow these high-profit crops successfully. Still other im- 
portant cattle-finishing centers are the productive Mississippi Delta 
area in the South, the High Plains of the Texas Panhandle where 
much grain sorghum is gronm, and the irrigated valleys in California, 
Arizona, and New Mexico. 

A new development of increasing significance in the cattle-finishing 
program is the large-scale fecdlot where mechanized handling of 
feeds makes for olRcicncy in this operation. These fccdlots are located 
pnncipaily in the West Const region and in the Southwest, where they 
arc relatively close to both feeder cattle sources and feed supplies and 
not too far from increasingly important consuming centers. 

In those sections of the Com Belt where the land is somewhat roll- 
ing and whore considerable pasture is available, the common method 
of finishing cattle is to feed com on grass during the summer and fall 
months. Such sections often produce a small percentage of their 
supply of feeders; the balance is purchased from the western states. 
In the Com Belt proper, however, where most of the land is tlHahlc, 
the cattle arc finished almost entirely on harvested feeds and the 
feeding is confined mainly to the winter months, A common practice 
is to buy, in tlic fall, yearling steers or heifers or lieifer calves that are 
rc.'idy to go directly into the feed lot. T)»ey are accustoujed to a full 
feed of grain as soon as possible and by April or May are usually 
carrjdng sufficient flesh to be salisfactoiy’ to the butcher. Cattle 
handled in this way interfere verj' little with the growing of crops. 
They arrive at the fann in the fall about the time the com is 
haia'cstcd and leave in the spring before the busy season begins. On 
the other hand, many of the steer calves finished in the Com Belt 
are carried well into the summer and fall, citlier in drj’ lot or on 
pa.sturc. fn the summer <fry Jot finishing program, more an(f more 
u<e js being made of “green chop” — rotation pasture forage which 
is chopped cfaily and fed fre**!) along with the concentrate portion of the 
ration. 

The finishing of calllo for market has several important advantages 
in atldjlion to the direct financial profit realized from the enterprise. 
One of the benefits is the fertility that remains on the fann in the 
tnamiro. Fanns on wliich cattle have been fwl over a period of years 
arc much more productive, as a rule, than adjoining famis where grain 
and hay have been sold. Cattle fce<ling olTers an opiwrtutiily to 
utilize to advantage tlamagctl grain and hay that would contribute 
vciy hiilc to the fann income if sold for cash. Fanners located at 
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the majority of consumers in the rest of the country. Therefore 
consumer acceptance of this young milk-fed beef in the regions wliere 
it is produced is sufficient to insure acceptable selling prices. 

Still more weight and condition are being added by creep feeding 
and earlier calving with many fall calves being dropped by cows on 
winter oat and wiieat pastures. Three or more successive crosses with 
a beef bull may reduce the milk production of the mother cows unless 
careful attention is paid to this point. Calves from this program 
should by all means be marketed as slaughter calves, even if creep 
feeding is required to insure adequate finish or fatness. Once these 
calves lose their milk bloom they sell at a distinct disadvantage as 
Stockers or feeders. This is so because, with age, their defects in beef 
conformation become more pronounced and the final selling price, 
after feeding in the manner usually used on straight beef-bred 
feeders, is considerably lower. Brahman bulls, w’hich are in common 
use in the Gulf Coast region, sire calves which fit into the fat calf 
program very well. 

Farmers throughout the country with small herds, w’ho arc trying to 
produce top-quality feeder calves, might give serious consideration to 
the fat calf program because ordinarily small herds do not result in 
a largo enough volume of business to be profitable otherwise. This 
statement is especially true if the quality in the mother cow's is not 
of the very best. 

Few'cr and fewer of the cows of the dual-purpose breeds such as 
the Milking Shorthorn and the Red Poll arc milked and handled as 
dairy cattle. The more common practice is for most, if not all, of the 
COW’S to nurse their own calves until they are 8 to 10 months of age. 
Mature cows of good milking ability can easily nurse two calves and 
often extra calves are purchased, or calves from the cows which are 
milked are transferred to foster mothers. If labor is available calves 
are often housed in dry lot, apart from tlie cows, and turned in to 
nurse the cows twice daily. In this method of managing dual-purpose 
cows the calves learn to eat grain readily and the result is an ideal 
slaughter calf at weaning time, with extraordinary weights and still 
enough beef type to satisfy the most discriminating buyer of this type 
of slaughter animal. 

Should milk prices shift to an extremely favorable position, the 
program can very easily be adapted to dairj’ing provided strict atten- 
tion has been paid to the inherent milk production in the replacement 
heifers On the other hand, if beef prices favor further feeding of 
the calves to the baby-beef stage, tfiis feeding can be done economically 
because the calves are young and calves produced in these herds arc 
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FIG. 5. Home-bred baby beeves. 16 months of ogc and almost ready for market 
ns l,000*pouQd slaughter cattle. These stccra spent their entire lives on this 
Com Belt farm. Kote effective homemade fceiling equipment. (Corn Belt Farm 
Dailic*.) 


itmount of groin. However, the presence of the cow herd on the form 
insures the utilizotion of aU rougliagc materials. 

The Fat Calf Program. Mucii of tlie increase in beef cow numbers 
in the southeastern states, and in the Com Belt for tliat matter, can 
be attributed to the financial success achieved by those farmers who 
liavc adapted the cow ami calf program to a set of circumstances 
peculiar to these areas. In the gradual shift from dairj’ing, large 
numbers of dairj' cows of all breeds are being bred to beef bulls. The 
rc^Miliing calves make veo’ rapid gains due to the extra milk supplied 
Iiy their <Iams. Coupled with this addeef milk is a longer lactation 
period Calves weighing upwards of 600 pounds in slaughter condi- 
tion are not uncommon at 8 to 9 months of age, and this increase is 
often made without grain feeding. Traditionally, consumers in the 
South and Southeast prefer beef witli less finish than is desired by 
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Ranchers in the western states, where cattle are the principal source 
of income, have long recognized the value of purebred stock and have 
been willing to pay from $500 to $1,500 apiece for young purebred 
bulls to produce grade calves and yearlings to sell on the market. 
Farmers in the Com Belt and elsewhere, however, who maintain 
small breeding herds as a minor enterprise, have been slow to recog- 
nize the importance of superior breeding. Too often they have been 
unwilling to pay more for a herd bull than the amount received for 
a fat steer at the market. 

Despite the fact that there is a real need for large numbers of 
purebred bulls to serve as sires in both purebred and commercial 
herds, most purebred herds at present are not of sufficiently high 
quality to warrant saving over one-half to two-thirds of the bull 
calves dropped. Castration of such mediocre calves gives the pure- 
bred breeder a source of feeder steers which can contribute materially 
to his income in addition to raising the average quality of all com- 
mercial beef cattle. Purebred bulls and surplus breeding females 
must sell for substantially more than market prices before this pro- 
gram returns profits which warrant its operation. 

Purebred heifers or cows are highly suitable as 4-H or FFA projects. 
Many a successful breeder started accumulating both knowledge and 
a foundation herd in his youth with the purchase of such a female. 



FIG. 7. A purebred Angus herd on a producth'c Iowa farm. Purebreds, if higl» 
enough in quality, may be used to increase volume of business without increasing 
numbers. (American Angus /Vssociation.) 



FIG. i. Native grade cowa with their 600-pouad mi)k*fat calves ready for 
slaughter. These calves, sired by a registered Hereford bull, were dropped in 
January and February and sold for slaughter at weaning time in October. 
(University of Kentucky.) 


traditionally good gainers. It is doubtful, however, if feeding to heavy 
weights and a high degree of finish is advisable, because faults in beef 
conformation become more apparent ■with age, as in the dairy-beef 
crosses mentioned earlier. 

The Purebred Program. The breeding of purebred or registered 
cattle is a highly specialized form of beef production. Because of the 
relatively large amount of capital required for animals and equip- 
ment, and because of the skill and sound judgment that must be 
possessed by the manager before success is possible, this phase of 
cattle breeding is one better suited to men of considerable experience 
than to beginners. It should, however, be the ultimate goal of a large 
number of breeders, particularly if it is to be carried on in connection 
with the production of the higliest type of cattle for the open market. 

The opportunities offered the breeder of purebred cattle are almost 
unlimited. Honor, fame, and large financial rewards are all within 
the possibility of realization. The purebred cattle business in this 
countrj', large though it is, is still in its youth. That great strides 
will be taken in its expansion during the future is scarcely to be 
doubted. 
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Althovigh purebred beef Cftttlo have increased noticeably in the 
Corn Belt and in the soulhctislcm states in recent years, they have 
not kept pace with the increase of commercial beef cows in these 
areas When it is considered that probably not over half of the grade 
beef cows of these regions are now bred to purebred bulls and that 
probahlj a similar proportion of the purebred beef bulls now used 
in grade herd*' arc of niwliocrc merit, tbc future demand for young 
purebred bulls with production records or with progeny-tested sires 
appears umi''U:illy bright. Purebred herds in the western part of the 
torn Boll arc still the source of supply for many hulls for the Western 
Range, whereas the purebred breeders of Illinois, Indiana, and Ohio 
will be called upon more and more to supply lai^o numbers of pure- 
bred males and females for Uic rapidly expanding beef cattle industry’ 
of the South. 


AREAS OF BEEF PRODUCTION' 

Four rather wcU-defiuod areas of beef production exist in the 
United States. Kach differs from the others in the extent to which 
iKff protluction is carried on and in the relative importance of the 
vanous (ihascs of tnanaRcmcnt that have just been discussed. Ob- 
vjou-ly each of tht>e areas may be divided into ftill smaller regions, 
each of which i^ noted for some particular phase of cattle raising or 
for rome rather imu«unl method of Imndling its cattle. However, no 
attempt will he made to imlicatc tboc smaller subdivisions, inasmuch 
a* interi'.st in them largcl}’ local. 

The Western Range. The Western Range conrists roughly of 
that area lying wc.-t of the one-lmndredlh meridian. This urea may 
Im‘ further divi<le<l into the Great Plains region, the Rocky Mountain 
rrgjnn, the Pacific Coa«t region, the American Dc«crt region, and 
certain frn.sllcr .-ections of more or le<-> local irnjxjrtance. <Sec Fig. 8.) 

In lhi'» area the brectling of calves nml the growing out of young 
cattle on gras< are the dominant pha'-ct of beef production. Owing to 
the grr.at amount of grazing land, some of which is still public domain, 
thi- region \* particularly well Miitetl f«r lhi‘?e rxtenrive, rather than 
iiitrn«jvc, fonn« of cattle rai-ing. .\lthough some of (he more ninttire 
stivrs ha\e «ulTiricnt fle^h wlicn removal from grn«s in the fall, to 
make tl.tm acceptable for inmuHliale slaughtiT, the majority of the 
c.attle ar»' •old os fectlcrs for furtlur fini«hing. 

Ina'inurh as In-ef pro<Iuction is u major enterprise with a majority 
» l‘> DA \rarU.A. 
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California, western Texas, Arizona, and Washington are areas 
which show particularly large increases in numbers of beef cattle fat- 
tened. In fact, the western states feed about 3 to 4 times more cattle 
now than just before World War n. California shows the greatest 
change with a sevenfold increase. Naturally this all means that Com 
Belt feeders get real competition for feeder cattle from the western 
feeders. 

The Corn Belt and Adjacent Region. This area is noted for its 
broad stretches of prairie land and its exceedingly fertile soil. Hence 
it is a region devoted largely to the growing of crops. Because of the 
high price of land we find rather small to medium-sized farms, which 
are devoted largely to general farming but on which grain growing 
occupies the place of major importance. Intensive rather than exten- 
sive methods of husbandry prevail. 

Beef production under such conditions necessarily assumes quite a 
different role from that which it plays in the Western Range area where 
land is relatively more plentiful and cheaper. It, too, is carried on 



FIG. 10. Prime, long-fed steers which have been on full fcc<i m a ‘ 

feed lot for about 10 months after having been bought in the Ncbra-ka .^incthiiw 
as weanling calves the previous fall, (American Angus As-^ociation.) 
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flO. t. A «ramfrc'nl eow w the mijor fntrrprw on this OrcRon nneh 
on iJip f>! tJitf IlocKy ^(ount.‘lint. Warlinc rcpl4n*m<*nl Jiri/pff, 

lifiBc In <ahp M in^y l«c »pen in tlie Iicni. (T!»c Roconl 

SlocLntao ) 

oi iho nujobem of thin nrea, we fim! the cattle well bml nnd hnntllwl 
rvpr<mbnR to infvtcnt mctluxlt of mticli mannpement. 

V«inn<‘rly rno**. of the jnirvliml ImlU ‘m imiirovinp the type and 
^pj-jliiy o! the rnri^o cattle were f»«rrh.n«etl fro»n Corri licit l»ri'e«h‘r*i, 
IfJl at the prt-'CJil time a larRC ix-rccntaRc of the bulN UTtl in the 
ran’f area nre hrul there. In fnet, brwlinR pood Inill-^ for rnlo to 
crM’.’.nn-rml rar.cl’.*T*. nn well n« hrcctlinp 8<ij{>erior younp hulls nnd 
t'-iftr- tn pri into other puri-tireil !jrnl«, h now tv hiphly imj'orlnnt 
phi**' of Iwrl prixluption in the Wc'trnv Itnnpe ftates. 

Cntif if.e years fnffoninp Uorhf W'nr If, the mnehers in the ftV-trm 
Itaniv nrr.a fattrnol few rattle, preferrinp to ship wit>*t of their calves 
and yntlin?s lo the Com Kelt. Tlvis practice has ehanpeil materially. 
IV’ir pnnripal factors rf«;»on«iblc nre: 

(li llirl’T frnpht rates on fhi|mirnl of live cattle to Com Kelt 
and of tlrr**nf Jtref bark lo con«uminp centers in the West. 

r.’* ? :b«*an*.:al «h»p.Tt;>ortjo!5ate inerra*/-* in con'U.'r.er population 
in tl.r s«r'<’rm states. 

(31 J*.rv:h.ar»sr';s ir.rrra'c of ifripation fariUiies nml development 
nf l.f^*.-ys»^l bap prain rf>rph«.*n v.ariciira that could cofnbin*- 
1 arvr-i’rd 

(|l I frrdJot ojwratior.*. 
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Tabfe 1 

Leading States in the Prodoctton of Various Breeds 
OF PtmEBRED CaTTIX 


States in UTiich Largest >lumber of Calves 
Were Registered in 1956 


Rank 

Angus 

Brahman 

Hereford 

Polled 

Hereford 

Shorthorn 
and Polled 
Shorthorn* 

1 

Missouri 

Texas 

Texas 

Texas 

Illinois 

2 

Iowa 

Florida 

Oklahoma 

Missouri 

Iowa 

3 

minoia 

Louisiana 

Kansas 

Illinois 

Indiana 

4 

Texas 

California 

Nebraska 

Alissi®«ippi 

Mi.ssouri 

5 

Kansas 

Arkansas 

Afontana 

Oklahoma 

Ohio 

6 

Kentuckj’ 

Alabama 

Missouri 

Kansas 

Kan-sas 

7 

Oklahoma 

Georgia 

RUnoia 

Georgia 

Nebraska 

S 

VIrgjni.a 

Arizona 

South Dakota 

Tennessee 

North Dakota 

9 

Indiana 

North Carolina 

Colorado 

Arkansas 

Kentucky 

10 

Ohio 

Mississippi 

California 

Indiana 

South Dakota 


• Sept. 1, 19S6 to Sept. 1, 1957. 


beef cattle. Tlic former makes possible low costs of production, and 
the latter insures a broad market for all surplus breeding stock. 

The Appofaebion and Great Lakes RegJeit. This region is noted 
for its rolling topography, wliich in places assumes a mountainous 
character. Under such conditions permanent pastures and woodlands 
naturally occupy a considerable portion of the total area As always 
in broken regions, wide variations exist in the character and fertility 
of the soil. In certain sections there arc c.\tensivo outcrops of lime- 
gtone on which the best blucprass of the countiy* is found. Gra«s 
grown on such a soil is exceedingly nutritious and is valued highly 
by cattle grazers. Such areas are usually stocked with older steers, 
which fatten satisfactorily during the summer on this grass alone. In 
other arca.s of this region the soil is verj' thin and produces only a 
scanty growth of grass and wcwls of inferior fcciling value. Thr.«e 
areas are used mainly by breeding herds or by young stockcr cattle 
that have been purchnsefl in the West or South. At the end of the 
grazing season these stocker c.nttle arc either fattcnwl on fei-<ls grown 
on the Ijottom land or are held over for another summer and wintered 
on Imy or silage. 

Despite the predoininanre of dairy and dual-purpO'O cattle m tlie 
Appalachian and Groat Lakes region. I>ei«f entile have incr»-a-od notire- 
ahly m numbers there since the nnd-1930*s. I->iH-cially i-* this tnic 
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ftccortiing to inleneivc ratlicr than extensive methods o( management. 
Tlio finishing of western-grown, and in increasingly more cases, 
southern-gron'n cattle, either in dry lot or on a limited amount of 
pasture, represents the typical method of handling cattle in the Com 
Belt and adjacent region. As a nile tiic cattle arc bov\g\\t in the fall 
at public stockyards, feeder cattle auctions, or direct from the range. 
Yearlings are commonly anowc<l to run on pastures and stalk fields 
for 3 or 4 weeks, at the end of which time they arc confined in dry 
lots and placed on a fattening ration. Konnally 5 to 7 months 
are required to make satisfactory market bullocks out of these year- 
lings, though many fceilcrs make no attempt to finish their cattle, 
shipping at the end of what is tenned a “short feed" of 90 to 100 
days. 

Summer feeding on grass of overwintered calves is the method com- 
monly followed in sections that are somewhat rolling though tillable, 
and therefore Imve large areas in both rotation and pennanent pasture. 
Tins program is by no means restricted to rolling land in the Com 
Bell, however; in fact, this type of calf program is slowly but surely 
increasing in importance on the level, most productive land. Because 
of the scarcity of thm cattle in the spring, steers that are to he fed 
on pasture are often bought in the fall and carried through tlic winter 
ns Stockers on stjch fee<ls as hay, silage, and a low level of concen- 
trates, which tend to produce growth rather than fat. Thus, two 
pha«cs of beef pro<luction are represented in such a metliod of mnn- 
agomenl. 

Cow and calf ojK'Talions in the Com Belt, although smaller in 
number than they were at tlie beginning of the twentieth centurj’, are 
still of more jmportnnco than is commonly* suppo«e<l. The fact that 
rno-t of the native calve« arc raistnl nml fed in small groups of S to 20 
head makes the breefhng industry Ie.-s S|>eclacular than the feeding of 
shipiK‘d-in cattle The latter an* frequently handled in tlroves of 50 
to several (lundretf. Nevcrtlicles'*, fully two-tliinfx of the cattle and 
calves nonually slaughtcre’<l within the Com Belt or shijipe<I from 
thriv to central market.*! are native cattle ahich have lieon lift'd in 
this region IVhereas a con'-idcrahlc i*orlion of these cattle are <!is- 
canh-<l tiairy cows and v»*al calvt*<, a large niimher are young rattle 
of lut'f and tlual-purjw-e lirrrtling which are marketetl ns fat year- 
lings or at hahy l»eeves. 

Another aqw'ct of breetling ojseralion** in the Com Belt is the fairing 
of pureltTt^l cnitle Tin* region, Iwcau-e of it- abundant few! supjily 
nn<l its proximity to the Western Ilnnge nml the Cotton Brit nre.as, 
enjoys particul.nrly favorable conditions for tlie rabing of pun-bretl 
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in Jand and buildings, the short, miJd winters and long growing seasons, 
and the vast multitude of forage and pasture crops that can be grown 
successfully. The increased production of winter oats, com, and most 
of all, the newer hybrid grain sorghums of both the forage and grain 
types is making this region a real competitor as a cattle fattening 
area. Demonstrated proof of the superior adaptation of the Brahman 
breed and its crosses in the hotter, more humid portions of this area 
has been responsible for much of the increase in cattle numbers. The 
application of soil conser\’ation and soil-building practices which 
were encouraged by government crop control programs, the improve- 
ment of pastures, and the production of more adapted forage crops 
come in for their share of credit. It will be very surprising if this 
region does not continue its rapid expansion in all types of beef pro- 
duction programs. The South is the logical place to look for that 
expansion in beef production W'hich must occur if the growing demands 
of an ever-increasing population arc to be met. Table 2 shows that 
the beef cattle population of the South has been increasing at a faster 
rate than that of any other section of the country. 



FI©. 12. Many cotton plantations and farms in the Gulf Coast region have been 
sodded with Co.ast.al Bermuda and other adapted perennial grasses. Brahman 
cattle or Brahman cro-ses are popular in this region because of their luiaptation 
to the environment (National Cottonseed Products Association, Inc.) 
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FIG. n. One of the many new cow herds in Virginia, being used to utilire the 
injprove<l pastures which have displaced cash crops from these rolling hills. 
(American Angus Association.) 


in Wisconsin, Michigan, the Virginias. Many farms 

and plantations in these states, which formerly produced principally 
dairj' products, truck, cash grain crops, or tobacco arc now largely in 
grass utilised by beef cattle. Many excellent purebred herds of beef 
cattle Imvc been cstablishctl in these areas and are a source of improved 
breeding stock for their rapidly expanding beef industry. 

The CoUon Belt and Gulf Coast Region. Except for the two 
states of Texas and Oklalioma, the Colton Belt and Gulf Coast region 
has not been an important bccf-ptwlucing area until recently. As a 
rule few cattle were found on each farm and often these were notice- 
ably larking in type and quality. 

Ilamf.all is higlily variable in the eastern part of this region, and 
drouglii IS rather common farther west. The result is a rather unde- 
pendable p.isttirc situ.ation. Winter (cctl supplies are sometimes rntlicr 
expcn‘>ivc and jxwr in qu.ality ns a consequence of this lack of a 
do|>end:ible moisture supply. Once-productivc, tillable soils devoted 
to the growing of cotton and other c.ash crops arc in all too m-iny 
in^tanccs iKiih badly eroded and depleted of soil nutrients. Consc- 
quotuty. either prorlurtion of forage is fow, or investment in fertilizers 
is higli. Wet weather during the wintertime in parts of the area 
makes grazing of winter oats and tame pastures dillicull during some 
ye.an! and adds still further to the uncertainty of the uinter feed 
sxipply- 

Ofr*ctting the<c di'iadvantagcs are the relatively low investment 
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The Beef Catfle Cycle. A study of the fluctuations in the cattle 
population of the United States over a series of years discloses that 
these fluctuations have not been haphazard but have followed a rather 
regular order. Periods of lai^e cattle numbers have occurred about 
every 14 to 16 years. Likewise, periods of unusually low numbers of 
cattle have been separated by about the same interv’al. (See Fig. 13 ) 
Since price is a function of supply, it follows that approximately the 
same time inteiv'enes between periods of very high prices or between 
periods of very low prices — namely, about 15 years. This interval of 
time, which is called "the cattle cycle,” is much used by agricultural 
statisticians and market forecasters in predicting the supply and price 
of cattle in the immediate future. A livestock marketing specialist 
has described the evolution of a typical cattle cycle as follows: 

Briefly, a typical cycle begins with an increased demand for breeding stock 
to expand herds. Pnees of breeding stock soar and the producing (cow-and- 
calf) enterprise becomes especially profitable. As cows, heifers, and calves are 
held back, only steers are marketed in large numbers for slaughter. Later 
vhen calves from enlarged breeding herds reach maturity, total slaughter 
increases. Prices break, often severely. Declines are sharpest for breeding 
stock, and least for high grade fed cattle. The producing enterpnse becomo 
relatively unprofitable, more cows are slaughtered, and a scramble ensues to 
expand the feeding business. Both cow and calf slaughter are larger, cow 
herds are reduced, and the calf crop becomes smaller. Ultimately total 
slaughter decreases and prices turn upward, initiating a new cycle. 



*He(f«rs and caVet not (or in<lk. and aV steers artd buOs 
^ Cows and heifers 2 years and elder for mfli 


2 years and older not for m 
Data for 1958 are prelimiiu 


FIG. 13. Cj-cles m Ivcf cattle number^, 1S65-193S It will be noted that "peaks" 
in cattle population have occurred nlxnit csrr>' 15 to IG year*, but cycles are 
apparently bccotnina mmesihat shorter (Ui5J)_\.) 
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Table 2 


Relative Growth rv Beef Cow and Total Cattle Numbers 
IN Different Ttpe-of-Fabming Regions* 


Type-of- 
Farming Region 

1949 

1956 

Percentage 

Increase 

1949-1956 

Rank in 
Increase 


1,000 

1,000 

% 




Btef Cows 



North Atlantic 

54 

141 

161 

1 

Lake 

222 

406 

123 

4 

Central Com Belt 

1,719 

3,241 

89 

6 

Northeastern 

1,995 

3,878 

94 


Appalachian 

G13 

1,429 

133 , 

2 

Soulheastera 

9S0 

2,164 

121 

5 

Delta 

951 

2,202 

132 

3 

Southeastern 

2,544 

5,795 

128 


Northern Plains 

2,940 

4,756 

61 

7 

Southern Plains 

3,969 

5,252 

32 

9 

Plains 

6,915 

10,008 

45 


Mountain 

3,410 

4,434 

30 

10 

PaciRc 

1,035 

1.643 

56 

8 

Western 

4,465 

6,077 

36 


United States 

15,919 

25,758 

62 




AH Collie and Calves 


North Atlantic 

5,140 

5,607 

9 

10 

Lake 

8,646 

10,326 

19 

8 

Central Com Belt 

14,567 

18,956 

30 

4 

Northeastern 

28,353 

34,889 

23 


Appalachian 

5,671 

7,120 

26 

5 

Southeastern 

3,622 

5,747 

59 

2 

Delta 

3,697 

5,950 

61 

1 

Southeastern 

12,990 

18,817 

45 


Northern Plains 

11,502 

114,617 

26 

5 

Southern Plains 

10,438 

11,830 

13 

9 

Plains 

22,000 

26,447 

20 


Mountain 

8,770 

10,776 

23 

7 

Pacific 

4,711 

6,537 

30 

3 

Western 

13,487 

17,312 

28 


United States 

76,830 

97,405 

27 



• Compitoil from U.S.D.A. AffricuUural SlatUtica, 11W9 and 1950 
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THE RELATIONSHIP 
OF BEEF CATTLE TO 
OTHER FARM ENTERPRISES 


For the farmer who makes a practice of growing a variety of crops 
and who divides his time between grain and animal production, beef 
cattle possess some advantages over other kinds of livestock. Some 
of these advantages are of sufficient importance to warrant their 
analysis and discussion. Attention should be called to the fact that 
some of the data cited in support of certain statements are based on 
all cattle — both beef and dairy. Unfortunately, available statistics do 
not permit an accurate separation of these two types for making some 
hi^ly desirable studies. The advantages of beef cattle are discussed 
briefly in the next few pages. 

Cattle Utilize Large Quantities of Roughage. Any system of 
general farming produces a large quantity of coarse, low-grade 
roughages that have a very low market value. In the common 4-year 
Com Belt rotation of corn, com, oats, and clover, approximately 
1 % tons of roughage are produced for every ton of grain secured. 
Of this roughage, that resulting from the com crop is practically 
unsalable, and the oat straw and clover hay are often hard to dispose 
of at remunerative prices, especially if damaged slightly by rain or 
by the presence of weeds. All these roughages, when properly fed, 
constitute good feed for beef cattle and, on the average, return more 
to the fanner when fed than when sold on the market. 

At the present time large quantities of com stover are allowed to 
go to waste which, if properly stored and fed, would support millions 
of beef cows and stocker cattle during the long winter months. The 
annual production of both straws and stover in the United States is 
cnonnous, being nearly 175,000,000 tons. When this amount is com- 
pared with the total production of wild and tamo hay — 100,000,000 
tons — the importance of the roughages that are by-products of grain 

27 
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Having located our place on “the cycle” with reference to the last 
“peak” or “low spot,” we need only construct that part of the curv’e 
which represents the next 5 or 6 years to see what supply and price 
changes are likely to occur during that period. However, it should 
be pointed out that the price of cattle is not determined by the cattle 
population but by the number of cattle which are marketed and by 
the consumer demand for beef. Consequently, any event that changes 
either of these factors has far more effect upon cattle prices than does 
the total number of cattle in the coimtry. For example, the severe 
droughts that were experienced on the Range and in the Corn Belt 
during 1934 and 1936 resulted in a sharp reduction in the number of 
cattle after only 5 or 6 years of expansion, instead of the usual 7 or 8. 
The decline in numbers was abnormally severe but was of short dura- 
tion because of the onset of World War II. The hea\'y demand for 
beef by both military and civilian consumers during the war resulted 
in the concurrent rise in cattle numbers and cattle prices, whereas 
normally, when numbers increase, prices fall. Hence the cattle cycle 
may bo greatly disturbed by unforeseen abnormal conditions. For 
this reason it should not be followed blindly but should bo regarded 
as a very rough guide in planning a cattle enterprise on an indhndual 
farm. There is evidence that the number of years required for the 
build-up to the peak of the cattle cycle has become less with each 
cycle, or, in other words, the build-up is at a faster rate than formerly. 
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«»i tr*| o,„ an<i o\rr in Unifoil Jan I, I95(>— 25,758,000. 
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Table 3 


Source op All Feed Fed Different Classes of Livestock* 
(Average 1950-1955) 


Item 

Beef 

Cattle 

(%) 

Dairy 

Cattle 

(%) 

Hogs 

(%) 

Sheep 

(%) 

Poultry 

(%) 

Cora 

10.5 

10.4 

63 5 

3.9 

39.6 

Other grains 

1.4 

7.4 

16.0 

1.5 

27.2 

Commercial by-producta 

4.8 

7.4 

12.7 

1.9 

30.5 

Seeds and skimmilk 

0.2 

1.5 

3.1 

— 

0.5 

Hay 

14.6 

28.9 

— 

12.1 

— 

Silage and stover 

6.7 

9.6 

— 

3.1 

— 

Pasture 

61.8 

34.8 

4.7 

77.5 

2.2 

Total 

100.0 

100.0 

1000 

100.0 

100.0 


• U.SJD.A. Statwtics. 


production is realized. In the Com Belt nrea, where a system of 
general farming is the rule, the percentage which stover and straw 
constitute of the total roughage supply is even more important than 
for the country as a whole. A comparatively small amount of this 
vast quantity of roughage is used efficiently in this area, as is indicated 
by Tables 4 and 5. 


Toble 4 


Fstiuated I’noDiXTiON OF Ccrc.\l Straw and Percentage Used* 


CeographtPal 

.\re.a 

I'stim.atcd 

Pro<lue- 

tinn 

of 

Straw, 

1915 

lA'ft in 
Field us 
Stublde, 
CliafT, nnd 
Sliort Slrow 
from 

Comhines 

llecover- 
able 
for Use 
on Farms 

or 

for S.ile 

Heeoverahh* Straw 
That Wa'c 

lA'ft in 
Us«l on Field or 
Farm or Otherwi-e 
Sold Not Used 

1,000 tons 

1,000 ton* 

1,000 tons 

Per cent 

Per rent 

Com IWit 

23,038 

9,707 

13,331 

CG.O 

33.4 


17,397 

6,174 

12,223 

78.5 

21.5 

Phms 

49,189 

22,061 

27,125 

25.7 

74.3 

OkUhom.'i-Te'ta.s 11,131 

5,751 

5,377 

1.5.8 

ftl.2 


131,518 

58,112 

70,106 

45.1 

61.0 

• l\S I) .\ , 

IlarA'esting Small Grains and Uuliiation 

of the Straw, 

r. M. 60, 


Jun«*, lai". 
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Table 6 

Importance of Pastohe in General Farming Areas* 


Average Pasture Acreage Percentage of Total Farm 

per Farm Area in Pasture 



Crop Land 

Woodland 

Total 

Crop Land 

Woodland 



Used Only 

and Other 

Pas- 

Used Only 

and Other 

Pas- 


for Pasture 

Pasture 

ture 

for Pasture 

Pasture 

ture 


(acres) 

(acres) 

(acres) 

(%) 


(%) 

Illinois 

11 

27 

38 

7 

18 

25 

Indiana 

10 

24 

34 

10 

23 

33 

Iowa 

7 

40 

47 

4 

25 

29 

Missouri 

21 

52 

73 

15 

35 

50 

Ohio 

S 

2S 

36 

9 

28 

37 

Middle 







Atlantic 







states 

4 

29 

33 

4 

29 

33 

East Xortb 







Central 







states 

10 

30 

40 

8 

25 

33 

West North 







Central 







states 

10 

lot 

111 

4 

37 

41 

ITnitcd States 

8 

9S 

IOC 

4 

51 

55 


* Compiled from U. S. Census of Agriculture. 


tures, and livestock production reach their higlicst state of develop- 
ment. Beef cattle make it possible for the permanent and rotation 
pastures to contribute a fair share of income on tlic fanns in tins vast 
area. 

In less favored parts of the conntrj', real efforts are being made to 
reclaim and rebuild soils no longer able to support ca«h crops. How- 
ever, without beef cattle and other ruminants to conwrt the grass 
and roughage produccil on those lands into income, such rccliima- 
tion is economically impo^^ible. 

Pastures nccc'-sanly occupy a large |>ortion of the total fanning 
area in this countrj*. Conlrarj* to the opinion held liy some, jiennanent 
pastures have by no means disappcarcil in the Com Beit and oilier 
fanning areas, nor is it at all likely that they ever will, lx'ean‘‘e even 
in the Com Belt an appreciable area of land is better suited for pa**- 
turage than for anything else To this pennanent pasture must Ik* 
added the acreage of leni|>onir>- pasture crop- such us ninier Miiall 
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A more efficient utilization of all farm products is one of the 
important problems of the general farmer. With these coarse rough- 
ages beef cattle offer a solution that is usually found satisfactory. 
Mature beef cows can be maintained satisfactorily on rations com- 
posed of roughage alone, whereas steers that are being finished for 
the market consume 50 to 300 per cent as much roughage as grain, 
dcpondmg on the degree to which their grain ration is limited. Illinois 
studies^ summarizing the cost account data obtained from a typical 
cattle feeder m western Illinois over a period of 7 years show that the 
ratio of roughage to concentrates fed was 141 to 100.^ Thus it is seen 
that beef cattle are well adapted to utilize the surplus roughages that 
are produced under a system of general farming. 

Cattle Utilize Posture Crops. The importance of pastures and 
the place of beef cattle in their utilization upon ranches is taken for 
granted. On the contrary, the importance of pasture crops in the non- 
ranching areas of the country is often overlooked. In the more im- 
portant general farming areas of the country, namely the Com Belt 
and the Middle Atlantic States to the eastward, grain farming, pas- 



FIG. 14. Yearling slccrs on alfalfa, clover, Umothy rotation pasture. Beef cattle 
proMilc tlic (.armor with a strong incentive for staying with a good rotation 
cropping r>-stpm since cattle often make it possible for pasture crops to produce 
returns equal to those from cash crops. (University of Illinois.) 
lllhnowIhillctinSfiJ. 

2 Inclitdmg siraw u*eti for berlding. 
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Table 8 

ESTI^^ATED Gfurff pROTETN COVCENTRATE REQUinEMKST 
FOR Beef Cattle 

(For feed year September J, 193G throURh August 31, 1937)* 

Grains and Mill Feeds Protein Concentrates 


Class of 

Beef Cattle 

Number 

(1,000) 

Bcquircd 
per Head 
(lb.) 

Total 

Requirement 
(1,000 tons) 

Required 
per Head 
(lb.) 

Tot.al 

Requirement 

(1,000 (oiHl 

Ck>W8 

24,900 

90 

J,120 

75 

934 

Yearling fat- 
tening licifera 

2,200 

1,200 

1,320 

100 

110 

Other yearling 
heifers 

4,000 

125 

250 

100 

200 

Yearling fat- 
tening steers 

0,000 

1,500 

4,500 

J25 

375 

Yearling stocker 
steers 

3,500 

00 

103 

125 

219 

Bulls 

1,200 

230 

150 

75 

45 

Fattening 
heifer calves 

4,000 

1,200 

2,400 

90 

130 

Other heifer 
calves 

5,100 

200 

510 

90 

230 

Fattening 
steer calves 

5,100 

1,SOO 

4,590 

200 

510 

Stocker 
steer calves 

6,000 

200 

500 

90 

225 


Total I5.-H5 3,023 1 


• Betimatea made by Ft*e«l Sur\'ey Committee for the American Fccrl Manufae- 
turcrs’ Association. 

1 Protein eoncentmtcs cxjin'sscd ns soylienn oil meal equivalent b.ve»l on 40 0*^ 
crude protein content. 

Since such n lurpe percentnpo of the pmin prown in tlic I’nitcd 
Stnto.s is led to livestock, its ffM^tlinp tmisi return n ren«onnble profii, 
even to tlie murpinnl feeder, if the price of prain >s to Ik? hipli 
enouph to cover the cost.s of prowinp it. If the inarpinal feetli-rs lo«e 
money on their cnttlc and hops, « larpe numlier rlroi) out an<l sell their 
com. with the re.-ult tluat com prices fall rliarjdy tlie follouinp year 
l>ecau»e of the incnui-wl stjpply and the (hTrf.i«<sl denian<l. Tlni" it 
hnpi>ens that un«.nti«fnrtorj’ prices of entile ami hops for tfie livestock 
fanner quickly bnnp nltoul un-.nti«factory prices of grain for the 
ca«h prain fanner This situation tan always Ik* etiv'ctisj n« long R' 
livestock fumi-hes the pnncip.al market for the grain fanm-r*’ prtvluct. 
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grtuns, timothy, reel tind sweet clover, sudan grass, and various mix- 
tures of grasses and legumes, most of which are grown as a part of 
the regular farm rotation. Thus it is not surprising that the total 
pasture area is considerable, even in the major Com Belt states. 

Caffle Furnish a Homo Market for Groin and Hoy. Excepting 
wheat, comparatively little of the immense supplies of grain and hay 
produced m this country is used other than as feed for farm animals. 
The grc.at bulk of these feed materials is used on tlie farms w'herc it 
IS produced. Of the remainder that is sold, the larger portion is bought 
by feeders who do not raise enough to supply their owti needs. Even 
in tlic heart of the Com Belt considerably more than 60 per cent of 
the grain and huy is fed on the farms where it is grown. 

No one will deny that beef cattle constitute an important home 
market for these fann-grown fec<ling stuffs. For the United States 
as a whole, beef cattle consume 11 per cent of the 3-biIHon-bushcI 
com crop. For the Com Belt section this percentage is verj' much 
higher, since com is the principal feed used in the extensive fattening 
operations carried on in this region. 

Grain growcr^, instead of seeking new foreign outlets or new uses 
for their gram m industiy in order to increase demand and tluis 
secure a higlicr price, could, as a rule, use their efforts to better advan- 
tage by encouraging the feeding of more livestock. 


Table 7 

I’cttCESTAOC or Fern'^ CossvjiKn nr Dirrr.nEST Kikos or LtVEaTOCK* 
{AvrraRC 1950-1055) 


Inrlu'lini: (irp Includ- 



Com 

in 

tre) 

C«m 

in 

Silap* 

(•Tc) 

All 

Conron- 

trato« 

(rc) 

InR SiIrrb 
and 

Pasture 

(7c) 

All Frctl* 
Inrludins 
Pa.«turp 
(7c) 

( fttllr 

13.2 

100 

12.4 

47.6 

32.0 

l)iir> raltJr 

11.8 

15.5 

18.5 

38,1 

29.0 

Hlicrj) and Raitu 

0.7 

0.7 

0.7 

0.8 

4.2 

IloK’ 

45.7 

41T> 

302 

|..8 

10.5 

Poultry 

18 G 

17.0 

25.3 

11.0 

nor»<^ an<l muW 

30 

27 

2.0 

5.0 

4.3 

li^ntorW 

4.0 

3.0 

40 

02 

1.8 

ToUI 

100 0 

1000 

lOO.O 

100 0 

100 0 

• It I> JrniunR«. 

of Fml fcy UW-lO.V), U.H.D.A. I’rwliK^ 


lW»n Uj-M-irrh Urja^rt. 
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Table 9 

Monthlt Expenditdre op Labor in Feeding Beef Cattle* 
Labor Evpended 

For Catlle For Total Farm 
(hr.) (hr.) 


Januarj’ 

164 

511 

February 

144 

496 

March 

132 

718 

April 

79 

916 

May 

31 

1,000 

June 

— 

1.133 

July 

— 

1,370 

August 

— 

889 

September 

1 

934 

October 

13 

815 

November 

78 

825 

December 

129 

648 

Total labor per year 

771 

10,255 

Labor, Nov. 1 to April 1 

647 

3,19S 

Per cent of labor comlns 



in /all and ninter 

83.8 

312 


* Illinois Bulletin 261 

the employment of an e.\tra man during the spring and summer under 
a grain sj'stem is frequently operated by the ot\*nor alone under a 
livestock system in which beef cattle predominate. Moreover, the 
cattle furnish many hours of profitable employment for the owner 
and his tractor during the winter, which without cattle would be spent 
largely in idleness. 

The attention of the reader is called to Table 9, nhich shows tljc 
average monthly expenditure of labor on a 295-acre Com Belt fami 
on which 40 to 79 cattle were fed annually over a 7-ycar period. 
Had cattle feeding not been included in the system of farming, it is 
likely that only a small fraction of the 647 hours of labor c.xpcndcd 
during the winter montlis would have gone into remunerative enter- 
prises. The returns realized from this labor, therefore, may be counted 
as an almost clear gain to the form income. 

Beef Cattle Entail Little Death Risk. Beef cattle enjoy an advan- 
tage over most other forms of livestock in that they arc subject to 
few ailments and diseases that are likely to have a fatal termination. 
Compared with sheep and hogs, beef cattle have an unusually low 
death rate They are subject to no ili'ca-e at all comparable u itb bog 
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Beef Ca»le UHHre Cash Crop By-Produc*s. The oilseed meals 
resulting from the processing of soybeans, cottonseed, and flax com- 
pose the major portion of the protein concentrates -n’hich are fed to 
beef cattle to balance their rations. Wheat bran, peavine silage, 
blackstrap molasses, rice hulls, beet pulp, citrus pulp, cannery waste, 
and cottonseed hulls arc other important examples of the by-products 
of millmg and processing farm crops that are used in beef cattle 
rations. 

Prices received by fannere for crops from which these by-products 
arc made are increased owing to the lai^e quantity of such by-products 
consumed by beef cattle as well as by other fann animals. The total 
by-product production of at least 5,000,000 acres is fed to beef cattle. 

Beef Caffle Require a Smoll Investment in Buildings and Equip- 
ment. The average investment in buildings and equipment per hun- 
dred dollars invested in livestock is lower for beef cattle than for other 
farm animals. Although new building costs have advanced greatly 
during the past few years, they have not advanced nearly so fast as 
the value of heef cattle. Moreover, many of the shelters and feed 
yards in use 30 or 40 years ago are still being used today and, there- 
fore. no longer have a claim to an annual interest and depreciation 
charge 

The equipment charge made against the breeding herd is very low, 
amounting on many farms to less than S5 per cow per year. Equip- 
ment used in the cow and calf program consists mainly of shelter, 
fences, hcadgalos, fccil troughs, and water tanks. None of these need 
ho of expensive constniction They arc frequently built by the fanner 
hmihelf at odil tunes when he has little else to do. 

Increased u^c of pole-type barns and open theds instead of conven- 
tional barns, or the climmulion of bams and sheds entirely, along 
\Mtli clu'apcr bunkcr-ty|K! or trench silos, has lowered the relative cost 
of limldings still further. Partially offsetting this decrease is the 
greater expense of some of the lalior-saving feed liandling, mixing, and 
-torage facilities. 

Beef Cattle Assist In Utilixlng Labor. Beef cattle require little 
labor compared with dnir>' cattle and hog^, or with cultivated crops 
occupying an equal area of land. Of tlie labor tliat is required, the 
larger part is needed (luring the winter and early spring when there 
is little demand for ialior in the fields. Thus beef cattle tend to dis- 
irihuto the hilior requirements of the fann throughout the year by 
(1) utilizing hiltor that othcnvisc would be unemployed during the 
winter, and i2| Icseemng the summer demand for labor by using part 
of the tiD.able land for hoy .and p.a^ture. A fonn that would rc-quire 
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Bee# Is *he Most Popular Meat. A continuing shift in meat 
consumption from pork to beef is ample evidence of the over^’helming 
popularity of beef. During the 15-yenr period of 1940-1955, total 
annual meat consumption increased by about 20 pounds per person in 
the United States. The 25-pound-per-person increase in beef con- 
sumption, as shown in Table 10, is more than enough to account for 
the total increase. 

DISADVANTAGES OF THE BEEF CATTLE ENTERPRISE 

A Speculative Risk Is Involved in Finishing Programs. In periods 
of rapidly declining prices the real possibility exists that finished 
cattle may sell for less per hundredweight than the original feeder cost. 
This possibility of course applies only directly to the original weight 
bought, and this situation has occurred only about one year in ten. In 
some of the finishing programs, especially those involving either heav'y 
or low-grade feeders, the selling price may also be below the actual 
cost of the gains or, in other words, after conversion to cattle gains, 
the feeds consumed by such feeder cattle may sell for loss than their 
market value. 

Annual Outlay of Capital Is High In Finishing Progroms. Most 
cattle feeders have to buy their stockers or feeders and, since such 
cattle often remain on the farm or in the feed lot for over a year, it is 
necessary annually to invest as much as one-third to two-thirds of the 
final value of the finished cattle aside from the investment in feed. 
This amount requires a rather lai^e supply of either available cash 
or credit, and interest charges on this large investment must be 
reckoned with. 

Beef Caftle Programs Require Labor and Management of 
Above Average Qualify. In order to keep costs down and disease 
and death losses low, and in order to make use of the latest research 
findings in the feeding and management of beef cattle, skilled labor 
is required. This skilled labor is possibly even more necessary if the 
buying and selling of cattle are not turned over to a commission man 
or order buyer who is especially trained to do this job. Knowing when 
fed cattle are ready to sell to best advantage prevents the costly gains 
that result when cattle are held beyond the point at which they are 
finished for their grade. Choosing the proper feeding program to utilize 
the available feed supply, and tlie adaptation of the program to take 
advantage of seasonal trends in supply of both feeders and fed cattle, 
are likewise of the utmost importance. Because of the significance of 
decisions such as those mentioned above, managerial ability is cssen- 
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BEEF CATTLE AND 
SOIL FERTILITY 


It is generally recognized that one of the important advantages 
enjoyed by the farmer who markets his crops through animals is the 
conservation of the fertility of his soil. Animals retain in their bodies 
only a small part of the plant food elements contained in the feeds 
consumed, returning the greater part to the soil in the manure pro- 
duced. As a result the livestock farmer is able to maintain his land 
in a high state of fertility with the purchase of a smaller amount of 
fertilizers than is needed by the farmer who sells his gram. 

Tobie 11 


Annual Production or Manure bt Different Classes of Farm Animals* 


Class of 
Animals 

Solid 

Excrement 
(1,000 tons! 

Liquid 
Excrement 
(1,000 tons) 

Combined 
E.xcrement 
(1,000 tons) 

Percentage 
of Total 
Production 

Horses and 
mules 

85,787 

19,504 

105,291 

12 

Cattle 

519,258 

193,698 

712,956 

79 

Sheep 

15,890 

9,856 

25,746 

3 

Hogs 

31,163 

17,893 

49,056 

6 

Chickens 

4,768 

— 

4,768 

05 

Total 

656,866 

240,951 

897,817 

100 5 


• Ohio Bulietin 605 


It has been estimated that one billion tons of manure are produced 
annually by the livestock on the farms and ranches of the United 
States.' The greater part of it is produced by cattle, as shovTi by the 
data given in Table 11. The value of this manure in terms of the 
increased yield of crops which would result if it were completely 
recovered and carefully used is enormous. For example, a 3-ton appli- 

1 Ohio Bulletin 605, p 3. 
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position represented by these elements, but in general legumes contain 
a larger amount of nitrogen and phosphorus than do other forage 
plants and cereals. Animals require a certain amount of these ele- 
ments for groudh of ncm tissue, especially muscle and bone, and for 
the supply of salts in the blood and other body ^uids. Old animals 
that have reached their maturity retain very little of these elements, 
whereas young animals use a considerable amount in the process of 
growth. Consequently the percentage of the nitrogen, phosphorus, and 
potassium consumed that is voided in the excrement depends upon the 
character of the feed and the age of the animals. Non-pregnant cows 
that are wintered on clover or alfalfa hay return well over 90 per cent 
of all three constituents, w’hcreas young calves fed a poorly balanced 
ration of com and timothy hay will probably return not more than 
20 to 25 per cent of the first two elements, and not more than SO per 
cent of the potassium in the feeds eaten. The approximate range and 
average percentage of the fertilizing elements contained in the feed 
that are excreted in the manure are shown in the follo^ring list: 

Average 

Percentage of consumed nitrogen excreted, 50 to 90 75 per cent 

Percentage of consumed phosphorus axcreted, 70 to 90 85 per cent 

Percentage of consumed potassium excreted, assumed 00 per cent 

Percentage of consumed organic matter excreted, 20 to 60 30 per cent 

Although these percentages are somewhat higher than those we 
should expect to get with yearlings or calves, they emphasize the great 
saving in soil fertility that cattle feeding makes possible. 

Table 13 


Recovert and DrsTRiBtrnoN of Fbrtiuzing Elements 
Contained in the Feed* 

Percentage Recovery 


Nitrogen 

Phosphoric Acid 

Potash 

In 

}n 

In 

In 

In 

In 

Feces 

Urine 

Feces 

Urine 

Feces 

Urine 


Dairy cows: Ohio 

40 28 

63 1 

17 61 

Total excrement 

68 

64 

78 

Steers, Ohio 

61 

87 

82 

Steers, Pennsylvania 

69 

76 

81 

Steers, England 

96 



Heifers, England 

78 



Average 

75 

80 



Ohio Bulletin 605. 
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advantages of feeding cattle on legume pasture instead of in dry lot 
is the greater amounts of the plant food elements present in the feed 
which are returned to the soil where they will be available to the cul- 
tivated crops grown in the rotation. Breeding cattle, which must be 
kept near the farmstead during the winter months because of their 
need for shelter during inclement weather, should be turned onto 
pastures, meadows, and cornstalk fields whenever the ground is dry or 
frozen hard enough to prevent serious trampling of the soil, so that 
their droppings may be deposited where they will benefit future crops. 
To require cattle to stand day after day in small dirt Jots not only 
deprives them of needed exercise but results in the loss of much valu- 
able manure. 

Losses of plant food elements in the manure of cattle that are kept 
in bams and sheds may be greatly reduced by using liberal amounts of 
bedding, by feeding the cattle in small paved lots, and by adopting 
proper methods of storing and handling the manure itself. Inasmuch 
as approximately half of the nitrogen and fully three-fourths of the 



FIG. 15. Manure loses most of its fertility value when cattle are fed in large, 
tmpavod. muddy lots. (Com Belt Farm Dailies.) 
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Table 14 


1’u.NT Food Elements Excreted bt TwoYear-Olo Steers Expressed 
IS Per Cent of Amoests Present in Clover Hat Fed* 



Organic Matter 

Nitrogen 

Phosphorus 

of H.ntion Fed 

Exereted 

Excreted 

Excreted 


(%) 

{7e) 

(9c) 

Maintenanro 

015 

334.8 

650.5 

t)ne*thirii full fec<l 

105.8 

330.7 

655.7 

Two-ihinN full feed 

114.2 

324.3 

602.2 

Full feed 

W1.2 

30S.6 

580.3 

A verage 

108.18 

320.12 

020.7 


• lllinu)« rUiUrtin 200. 


Maintenance of Fertility by Cattle Feeding. One sometimes 
heurv the nreument ndvancetl that livestock farming is really less 
rlTicient than grain famung in maintaining the fertility of tlic land, 
snice livestock raising involves the feeding of Uic legumes gro^\*n, 
while gram fanning provides for their plowing under, thereby return- 
ing 100 per cent instead of only 75 to 00 per cent of the nitrogen and 
pho«phonis m these important soil-building crops. This argument can 
ho successfully refutetl by replying that the man who plows under 
clover nearly always sells his grain, while the man who feeds his clover 
feeds his prain as well. The necompanying figures, obtained from an 
lliinoiA dig«-»tion experiment, emphasize the advantages possessed by 
the cattle fceilcr over the most progre«Mvc grain fanner in the matter 
of maintaining soil fenihty (Table 14). The cattle in the experi- 
ment were fed com and clover hay during the first 22 weeks and com, 
ljn«ced me.R!. and clover hay during the last 15 weeks. One part of 
Iin.-wl meal wa** feil to 4 parts of com. 

Saving tho Manure. In the experiment cited, nl! the element.*! 
of fertility exrri'ted by the cattle uere s.avod. It must lie ndniittcd 
that under onlin.nr}' pn*vailing conditions on the average farm a large 
{>erccntage of the manure prtxluecd by the animals never reaches the 
field* whore it is so badly needed. Instead it is trampleil into the mud 
of the fcctllot or is wa‘he<l by the ruins into a nearby stream. 
Under «ucli condition* it i* not to lie rxpcctcil that cattle feeding will 
do RUicii towartls maint.aining the fertility of the soil. It is safe to say 
that under oulinara* comUtion* fully mie-half of the manure produced 
i« fCHi. A large pari of this loss may c.R-iIy l )0 prevented by keeping the 
cattle mil on p 3 ‘ture an<I fieW* a* much of tlie time a* po*«ible so that 
mamire may !«• dcjw'ili*! where u wifi benefit fuluu* crop*. One of the 
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potassium excreted arc in the urine, it is extremely important that the 
liquid manure bo saved by the use of suitable bedding materials. The 
ability of the diiTerent bedding materials to absorb and hold moisture 
is shottTi in Table 15. 

Amount of Bedding. The amount of betiding material required by 
cattle depends upon the way the cattle are handled and the frequency 
with which the manure is removed. Purebred cattle are often housed 
in box stalls and the manure removed everj' day. Under such condi- 
tions the cattle are usually out of the bam for about 9 hours a da}' 
during the winter season and are on pasture almost all of the time 
during the summer months. Stock cattle and steers on feed, however, 
are generally kept in droves vaiying in size from 10 to 100 or more 
liead. They are given an open shed and are free to go in and out ns 
they please. Rarely are such cattle removed from the lot during the 
entire winter or finishing period. Although the manure accumulating 
in the shed may bo removed every week or 10 days, the more com- 
mon practice is to allow it to remain for a month or two or for the 
entire period, adding enough bedding from day to day to insure the 
cattle’s having a drj' bed. 

Workers at the Illinois Experiment Station found that about 8 to 10 
pounds of bedding material were required daily per mature animal 
when the cattle were kept in well-bedded, single stalls with concrete 
floors that were cleaned daily; only half this amount was required 
for 1,000-pound steers fed in open sheds that were cleaned only once 
a month. Approximately 10 per cent more wheat straw than oat 
straw w’as required to keep cattle equally well bedded, and it was 
necessary to use 80 per cent more shavings than oat straw to bed 
cows properly in single stalls.* 

Com cobs and shredded com stalks are used by many cattle feeders 
in areas where com is extensively grown. Cobs are the special favorite 
of cattle feeders who like to bed the feeding shed deeply at the begin- 
ning of the feeding period in the fall, with little or no cleaning out of 
the feed lot until the finished steers are sold in the late spring or fall. 

In this situation manure and cob bedding are often not hauled to the 
fields until just before plowing is started in the fall. By this system 
there is a minimum loss of mineral elements before plowing under, 
and only one handling of the manure is necessary. 

Loss of Nitrogen ond Organic Matter. Animal manures are 
extremely good media for the development of nitrifying bacteria. 
Unless the action of these organisms is checked, much of the organic 
matter of the manure is broken down and a large percentage of the 

- Journal of Agricultural Research, Vol. 14, pp. 187-1S9. 



FIG. Ifc. ^Vhcn fttttening rations arc led on rotation pastures, large proportions 
ol the lerUlucr elements in the feeds are deposited ^liere they will be available 
for cultivated crops winch follow pasture in the rotation (University of Illinois.) 
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CnAnAcmmsTtcs or VaBtoca Bedoino MATEntats* 


Material 

Betldinq; 
Required 
to Absorb 

100 Pounds 
of Liquid 
(ixiunds) 

Filing Capacity 
for Ammonia* 
XilroRcn Held 
per Ton of 
BetMing 
(pounds) 

Pounds of rcrtillring 
iClemcnts per Ton of 
Air»Dry Material 


N 

I* 

(P2O5) 

K 

(K2O) 

straw 

45 

4.5 

U 

4 

20 

Oat straw 

35 

7.1 

12 

4 

2G 

Rye straw 

Com stalks 

45 

3.4 

12 

G 

17 

(shredded) 

25-35 

53 

15 

8 

18 

Cliojjpeil straw 
Wood Bha% lags, 

20-30 


■“ 

■“ 

“• 

softwood 

Wood flmings, 

25 

0.0 

4 

2 

4 

hanlaood 

45 

— 

— 

— 

— 

Sl>cnt tanbark 

25 

— 

10-20 

>— 

— 

1/raf Utter 

25-CO 

26.0t 

IQ 

G 

G 

Real moM 

10 

40.0 

10 

2 

3 

Sawdast 

25 

00 

4 

2 

4 


• Ohio Bulletin COo. 
I Oak lent Jitter. 




Fig. 17, Paved feeding floors and well-bedded sheds insure that most of the 
fertility in the feces and urine will be saved from this dry lot program, so that 
it may later be applied to the crop land. (Com Belt Farm Dailies.) 

Overcome by the generous use of bedding. Beef cattle, however, spend 
a considerable amount of time outside their bams and sheds. If this 
time is spent in a dirt lot, often knee-deep with mud, all the manure 
dropped in the lot is a total loss and cannot be recovered. 

At the Ohio Experiment Station two lots of steers were fed, one 
on earth floors and the other on concrete floors. They were kept in 
the bam at all times, except for two or three hours each day when 
Vriey were turned out for water, l^o attempt was made to recover 
the manure deposited outside the bam. The amount of manure recov- 
ered from each lot and its composition are showm in Table 17. 

Preservatives. Experiments have shown that the application of 
Certain minerals, notably gypsum and raw rock or acid phosphate, 
to manure as it is formed decreases the losses due to bacterial action 
and leaching. Inasmuch as almost all tillable land is deficient in 
phosphorus, and also since manure is in need of more phosphorus to 
make it a “balanced" fertilizer, the mixing of rock or acid phosphate 
with the fresh manure is to be strongly recommended. If the manure 
is allowed to accumulate in the shed, one of these “reinforcing” mate- 
rials may be scattered over tfie floor every two or three days at tlie 
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nitrogen is liberated into the air. Manure that is loosely piled in the 
open air decomposes vciy’ rapidly with great losses of organic matter 
and nitrogen. The following extracts from important treatises on 
farm manure are given to show how serious such losses may some- 
times be; 

1. Two tons of manure containing 1,938 pounds of organic matter 
.and 48 pounds of nitrogen were left exposed during 4 summer months. 
At the end of this period the organic matter had been reduced to 655 
pounds and the nitrogen to 27.7 pounds.® 

2. Manure stored in heaps in the open from November to May lost 
30.6 per cent of its dry matter, 33.5 per cent of the nitrogen, and 8.3 
per cent of the phosphorus.* 

3 Manure allowed to accumulate m the open barnyard for a period 
of 3 to 6 months is from one-half to one-third as valuable ns that 
hauled directly from the stall to the field or properly stored in a 
manure shed (where it is worked over and trampled by the cattle and 
hogs).® 

Fortunately these nitrifying bacteria are aerobic; that is, they 
reciuire the presence of air for their development. Consequently, 
their action can bo partially checked by so thorougliJy packing the 
manure that the air is largely excluded. This result can be accom- 
phslicd best by allowing the manure to accumulate in the shed where it 
will be trampled by tfic cattle. 

Tabic 16 

Fehtiutt Valve or T«AWtED and Ixwielt r/r.ED .Manure* 

I’crccnlaRc of PL'iiit Food in 
Fwl llerovcred in Manure 
.Mctho<f of Scompe X P K 

On concrete floor, trampled 85 81 01.6 

On c.irth floor, piled 

under cover 54 G9 71.0 

• Pcnii«>lvanift Ilullctin 63. 

Concrete Floors and Poved Lots. Losses from leaching arc 
largely, if not entirely, cUminated by the use of concrete floors and 
paved lots. Pavwl lots arc rc.ally more important than the concrete 
floors inside the shotl since the Io-'>es on dirt floors can be largely 
SCvnl C nopWiw. Soil FertitUy anJ Per$nantnt Agncutltire, Ginn and Co, 
1910. p 200 

* Iniii tnt Circular 49, p. 8. 

^ Oluo UulK tin 210, p. 732. 
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were fed hrge quantities of coarse roughage and, hence, produced 
a great amount of feces. Trials at the Illinois Experiment Station, 
while by no means extensive, indicate that these figures are consider- 
ably out of line for beef cattle, especially where hea^y grain rations 
arc fed. 

In these c.xperimcnts the total length of time the steers were on feed 
was 37 weeks. This time was dirided into 5 periods of approxi- 
mately equal length. The ratio of grain to roughage was changed at 
tlie beginning of each period, tlie grain being gradually increased as 
the experiment progressed. 

Under farm conditions the term "manure” refers to both the excre- 
ment and the bedding. The fanner is interested primarily in the 
amounts of such mixture that he will have available to apply to the 
land. At the Illinois Experiment Station it was found that purebred 
beef cows, kept overnight in single stalls that were cleaned daily, 
produced about 44 pounds of manure per day.^ Approximately 36 

Table 19 

Efpxct of Ckaracter of Ration on Amount of Manure Produced* 

AverftM Tecos per Day A^'erage Urine per Day Total Excrement per Day 

Ratio of I 

Hay to Corn Mainte- Full- Aver- Mainte- FulK Aver- Malnte- Full- Aver- 

to Linaeed nance Fed age nance Fed age nance Fed age 

Mea l (lb.) (l b) qb) (lb) (lb) (lb) (lb) Qb.) (lb.) 

1:1:0 19.2 57.1 3S4 9.0 12.0 9 7 2S.2 69.1 46.1 

1:3:0 11.0 44.2 27.3 108 13.1 11.7 21.8 67.3 89.0 

1:5;0 8.5 26.7 18 0 60 80 90 14.1 34.7 27.0 

1:4:1 7.7 22.3 15 8 6.6 14.3 10.3 14.3 35 6 26 0 

• Illinois Bulletin 209 


pounds represented the actual excreta and the other 8 pounds the 
straw used as litter. Assuming that the cotvs were kept in the bam 
for 6 months, the total amount of manure saved per cow during the 
wintering period was about 4 tons. Approximately the same amount 
is obtained from yearling steers kept in open, well-bedded sheds 
during a 6- or 7-months’ feeding period. 

More manure, of course, is saved if the cattle are on pavement wJien 
they are outside their shelter. Tests conducted at the Ohio Experi- 
ment Station, already referred to, show that the use of concrete floors 
under the shed alone results in an increase of 15 per cent in the 
amount of manure saved. Inasmuch as cattle spend from one-third 
'^Journal of Agricultural Research, Vol. 14, PP- 187-1S9 
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Table 17 


Concrete Floors as a Means or Cosservinq Manure* 


Manure Recovered 
per Day per 100 
pounds Live Weight 
(pounds) 


Percentage of 
Plant Fowl in 
Feed Recovered 
N P K 


Concrete floor in barn 

47.5 

75 

78 

88 

Earth floor in barn 

41.3 

62 

78 

78 

Difference in favor of 

concrete floor 

6.2 

13 

00 

10 


• Ohio Bulletin 246. 


rate of one pound per mature animal per day. If the manure is 
removed daily and stored, the reinforcement should be scattered over 
the pile. If hogs are allowed access to the pile, a thorough mixing 
of the materials will result. 

Manure Produced. The amount of manure produced by a 1,000- 
pound steer or cow depends so much upon the character and amount 
of feed eaten that it is impossible to give an accurate figure for the 
daily or yearly production. Van Slyke® states that a mature cow pro- 
duces, per 1,000 pounds live weight, 74 pounds of manure per day, or 
something over 13 tons per year. Of this amount, 62 pounds are 
represented by the feces and 22 pounds by the urine. These figures 
have been quoted widely by many writers and are found in most 
agricultural textbooks that mention the subject of farm manures. 
Apparently they are based on results obtained from dairy cows that 


Toblo 18 

Losses mou Treated akd Uktbsated Manure* 


Percentage Loat — January to April 


Organic Matter 

N 

P 

K 

Untreated 

35.47 

35.63 

22.46 

51.02 

40 lb. rock phosphate per ton 

26.71 

33.61 

4.47 

32,96 

40 lb. acid phosphate per ton 

38.13 

31.56 

17.00 

38 02 

40 lb. kainit per ton 

36.47 

30.51 

16,67 

43.85 

40 lb. gypsum per ton 

33.U 

29.65 

9.73 

54.37 


* Ohio Bulletin 246. 


0 Lucius L. Van Slyke, Fertihzers and Crops, Orange Judd Co., New York, 1912. 
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THE COMMERCIAL 
COW AND CALF 
PROGRAM 



chapter ^ 

ESTABLISHINS THE 
COMMERCIAL HERD 


Before starting a commercial beef cow herd one should be very 
certain that this is the beef program which best utiliies tJje feed pro- 
duction capabilities of the farm or ranch. The choice of the most 
suitable beef cattle program is a very important step. A number of 
considerations are involved in making this choice and among the 
important ones are: 


1. Kind and amount of pasture to be utilized. 

2. Relative amounts of grain and roughages produced on the farm 
or ranch, 

3. Season during which labor is most unoccupied with other work. 

4. Seasonal market demands for feeder and/or slaughter cattle 
in the area. 

5. Proximity to market outlets and surplus feed supplies. 

6. Climate. 

7. Available equipment and shelter. 

8. Financial situation of the operator. 

9. Training, skill, and experience of the operator. 

10. Personal likes and dislikes of the operator. 


No one program is best suited to all conditions, and each has its 
advantages and disadvantages. The cow and calf program is grow- 
ing in popularity as sho^^'n by the increasing numbers of now Iicnf<« 
being established, especially cast of the Mississippi River. Some 
would have us believe tl:at (his increase is largely due to the jyoriod'ic 
high prices that must bo paid for stockers and fetHlcrs obtamablc 
from the range states. It is doubtful that tliis is the real reason. The 
Cow and calf program has these fccvcra! distinct advantages over 
other beef cattle programs: 

1. Beef cows can produce more pounds of valuable pnxluct (calves) 
from j)oor to average p.T.«turcs and low-grade roughages. 

t) 
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The cow and calf program has some real disadvantages, however, 
and these must also be considered in choosing a cattle program. 
These disadvantages are: 

1. The cow and calf program is a long-time program. Returns 
come slowly and the program is not too well adapted to tenant 
farming. Concerning this point someone has said, “Many tenants 
cannot wait that long and most landlords won’t.” 

2. The program is inflex'ibJe; that is, it cannot readily be changed 
in size or method of management to adapt to vtnioTOscen difficulties 
or to take advantage of unexpected higher cattle prices. Tiic cow- 
man seldom is able to take advantage of drastic price rises because, 
even though his cows may increase in value, lie cannot sell them 
and stay in business. 

3. A better grade of labor and management is required than is 
needed for certain other types of programs. 



FtC. It. Incudic from a tw-nl po-sl.l.- llir of Iiml 

and npplifatjon of and fcrtilit‘r wlncli «ro rr«|mrr<l in f* irr,<i»r! 

I's.tun-* »urh a* tht^ on.” >n Gwiaa l.\m«-Tioar> UrTcf.-rd 1 
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FIG. 18. The commercial cow and cal/ program maximizes returns from pastures 
or range such as the Sandhills area of northwestern Nebraska, as shown by 
research at agricultural experiment stations and 75 years of practical experience 
on the part of ranchers. (The Record Stockman,) 

2. This program is less speculative; that is, there is less risk of losing 
large amounts of money otting to rapidly declining prices. 

3. A beef cotv herd is a very good stabilizer. The man with a 
successful cow herd is less likely to be an “inner and outer," trying 
to outguess the cattle market to his own downfall. There is probably 
reason to wonder whether stability, as used here, is cause or effect. 

4. The man with a combination of pasture, roughage, and grain to 
market through cattle can raise healthy stocker or feeder cattle of a 
better grade than he would be apt to buy for his own fecdlots. 

5. The man with a cow herd can utilize labor and equipment that 
may already be on the farm and which would not othenvise be used. 
For example, a former daiiT>' farm, avcU equipped with bams, silos, 
and fences, and operated by family labor, may best be utilized with a 
cow herd. 

6. A cow herd can and usually docs increase in value over the years 
by being graded up in qu.ality through the use of good bulls and by 
growth in numbers. 

7. Tins program is perhaps the most satisfying because it covers 
the whole gamut of experiences with cattle. Ko doubt this is the 
main reason why the beef breeding project is among the most popular 
of all projects for 4-II and FFA mcmlicrs. It has been aptly said, 
"The way to keep a boy on the farm or ranch is to give him a heifer 
of his own." 
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Tobte 21 

A CoMPAKISON OF CaLVINQ AND WeaNINQ IlECOnoS OF COTOMERCIAL 

Cow Herds of Trre AIajor Breeds of Beef Cattle* 

(lO-year average) 

Totals and 



An^ 

Hereford 

Shorthorn 

Averages of 
All Breeds 

Number of herds 

16S 

171 

38 

374 

Number of cows 

5,011 

4,910 

934 

10,855 

Number of calves 

4,779 

4,679 

904 

10,362 

Calf crop, per cent 

95.4 

95.3 

90.8 

95.5 

Average weaning age, days 

20S 

207 

202 

207 

Average weaning weight, 





pounds 

44S 

446 

426 

445 

Average daily gain 

1.76 

1.77 

171 

1.76 


• Charles R. Kyd, Missouri Extension Service. Information to the senjor author 


the individuals of any one breed than between the best, or even the 
average representatives, of any two of them that it is almost useless 
to argue over their respective merits. One thing is certain: If a man 
has a distinct preference or liking for a particular breed, that breed in 
all probability is the one for him to use. It is not likely that he will 
ever be entirely satisfied with any other, for he will find it hard to be 
enthusiastic about a breed other than that of his choice. In the 
absence of sucli a preference, howex’er, lie sliould choose the breed that 
is most popular in the community in which he lives. The very fact 
that it is prominent is a good indication that it is well suited to the 
conditions of that locality. Moreover, such a choice will enable him 
to avail fu'mself of the services of the ocxtsCanding bulls of the cotn- 
munity and to use the selling agencies that have been perfected by the 
older breeders. But perhaps the most important advantages that 
Come from such a choice are the opportunity to observe the methods 
employed by other breeders, to compare their cattle ^^'Ith his own, 
and to make purchases from herds about which he has definite knowl- 
edge. 

Breeders of each breed, whether producing purebreds or commercial 
cattle, should strive to improve the breed of their choice in the clmr- 
acteristics in which weaknesses are most apparent. In each breed, 
breeding stock can be found which is acceptable or even very strong 
in those points where the breed needs improvement. 

Crossbreedin9> The crossing of breeds is much less widelj' 
praticed with beef cattle in America than with cither swine or sheep. 
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4. Losses due to disease, calving difficulties, and sterility are high 
compared with other cattle programs. 

0 . The volume of business or gross income is small for the large 
investment in cattle and land; thus the minimum-sized herd for 
profitability represents a comparatively large dollar investment. 

6. Average to good pastures, good roughages, and concentrates can 
be converted to more pounds of gain with some of the other cattle 
programs. 

The Choice of the Foundation 6reedin9 Stock. The choosing of 
the animals that are to be the foundation stock for the breeding herd 
IS a matter of prime importance. Far too often insufficient attention 
is given to tlieir selection. Particularly is the young breeder, in his 
eagerness to start operations, likely to take too little time to consider 
properly just what animals will best suit his needs. He grows impa- 
tient at wliat seems to liitn to be a loss of time, and to get started he 
purchases the animals that are immediately available, even though he 
knows full well that they fall far short of the kind he really wants. 
Such a procedure is to be avoided, for usually a herd that is cstab- 
lislicd Ijastily in this way is found to be so umsatisfactory that it is 
soon replaced cither by cattle of much higher merit or by some project 
which is entirely diflcrcnt from a beef breeding herd. 

Once a herd is established it is usually the best idea to raise one’s 
o\s-n replacement heifers. This is because of the disease control 
problem present when outside animals arc added, rather than from 
the standpoint of making progress in improvement in performance 
and type. Decisions have to be made almost every time a calf crop 
is weaned in order to choose the best heifers to keep, but since only a 
few cows arc replaced cacli year, these decisions arc not nearly so 
important as tliosc involved in laying the foundation. 

Choosing fhe Breed. In some ways it is unfortunate that we liave 
several breeds of beef cattle of the same general type, because many 
men waste considerable time and effort in attempting to decide which 
breed is best for their particular conditions. 

The choice of lirccd is, for practical purposes, unimportant to all but 
those cowmen operating in the Gulf Coa^t region. It is a wcll- 
cstabli^licd fact that (lie Drahman, the Santa Gertrudis, and the so- 
callcil newer breeds wliich trace their foundation to an infusion of 
Brahman breeding, arc better suited to this region, at least so far as 
performance is concerned. Otherwise nil of the principal British 
breed* are well adapted to the climate and fce<l conditions of the 
remainder of tlic countiy. So much more variation exists between 
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H6. JO. Brahman X BritUh breed or native com 

"eacellent doing" cattle irhen tree ot parasitea. TThen fed kl, 

choice linUh, as are these steeia in an Illinois feed lot, they yield highly acceptable 
carcasses. 


two parent stocks. A more logical explanation of the dificrences noted 
is to be found in the normal differences m sire and weight of the two 
breeds and in the difference in milking “^lity of Angus and Hereford 
cows. Until more definite information is available on the advantages 
ot crossbreeding the British breeds ot beef cattle, it would se m that 
it should be employed principally for the purpose ■>' 
valuable chararteristics that have already been 

breed and not in the expectation that the 1 .^011!;? 

any characteristic in higher degree than it is found m one or the 

°'ln inertsirnumber of ranchers are mating 

heifers to Angus bulls in the belief that this practice wil reduce 

cat "g «y! This seems logical “ 'fl^'t 'Ttet urdT^^^ 

be smaller at bkth. A small-type Ueieford bull is “ 

this reason. The experimental data on this point 

conclusive to recommend the practice without reservation, however. 
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Indeed it has been done so infrequently and on such a limited scale 
that insufficient data arc available to permit a sound appraisal of 
its value. 

One of the most carefully conducted crossbreeding tests with beef 
cattle reported to date was performed at the Ohio Station with Angus 
and Hereford cattle The results of this test, which extended over 8 
years and involved both purebred Angus and Hereford offspring as 
ucll as reciprocal crossbred calves, are summarized in Table 22. Since 
both kinds of purebred and both kinds of crovsbred calves were pro- 
duced each year in the Ohio experiment and the same bulls sired 
purebred and crossbred offspring, comparisons arc more valid than 
can be made m most crossbreeding tests. The results indicate little 
significant effect of hybrid vigor. Hybrid vigor, or heterosis, is a term 
used to describe the superiority of offspring over the average of the 

Table 22 

A COSIPABISON OP POReBREB AND CROSSBRED CaLVES* 

Eight-Year Sumeoary 

Pure- Uereford Bull Anpj» Bull Pure- 
bred X X brwl 

Hereford Aneue Cowa Hereford Cowa Angus 

Male calves, number weaned, 

8 years 46 50 46 49 

Average birth weight ib 69 66 67 62 

Average weaning age, days 219 227 224 235 

Average weaning weight lb 394 473 432 4S6 

Average gain on full feed 338 352 346 331 

Average days on full feed 197 203 197 202 

Average daily gam. 

a. Birth to w eaning, lb 1 48 1 79 1.63 1.80 

b On full feed 1 72 1 73 1.75 I 64 

Corn eaten per cwt. gam 526 586 694 641 

Female calves, number 

weaned, 8 years 51 42 48 42 

Average birth weight Ib. 68 63 63 56 

Average weaning age, days 219 226 218 229 

Average iieaning weight, 

lb 386 447 394 420 

Average gain on full feed 306 302 310 295 

Average days on full feed 190 185 192 186 

Average daily gain' 

a. Birth to weaning, lb. 1.45 1 70 1 52 1.59 

b. On full feed 1 61 1.63 1 62 1.59 

Com and cob meal eaten 

per cwt. gain 562 597 606 


' Ohfa Rcsnirb Bizllotta 703. 1031. 
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fIG. 20. Br.hm.. X BriUsh breed or '“’I 

“excellent dome" cattle when Iree „ yield highly occcptable 

choice fiaish, as are these steers io an Illinois feed lot, U.cy yiciu lug / 
carcasses. 


t™ parent stocks. A more logical explanation of ^t-o 

is to be found in the "ortnal diftcronccs m sme jd Wd 

breeds and in the difference m milking > advantaccs 

cows. Until more '"'"™“‘'°^'^[™ulc it would seem that 

of crossbreeding the British ^ui^kly obtaining 

It should bo employed , .y ^ocn achieved in nnoti.er 

valuable cliaracteristics that ha^c a * - i rr<l calves will possess 

breed and not in the expectation that "‘2 oilier 

any characteristic in higher degree than it is found m one 

of the breeds used. mntinc firsl-calf Hereford 

An increasing number »' ’'“"''‘'i” j,,is practice will reduce 

heifers to Angus bulls in the ' »»,(. rc«ultinc calves will 

calving difficulty. This seems logical for 

be sraopor at birth. A !„t are not sufficiently 

this reason. The experimental dam on t I ■ |,o,vcver. 

conclusive to recommend the practice without le.trtatio , 
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Indeed it has been done so infrequently and on such a limited scale 
that insufficient data are available to permit a sound appraisal of 
us value. 

One of the most carefully conducted crossbreeding tests with beef 
cattle reported to date was performed at the Ohio Station with Angus 
and Hereford cattle. The results of this test, which extended over 8 
years and involved both purebred Angus and Hereford offspring as 
well as reciprocal crossbred calves, are summarized in Table 22. Since 
both kinds of purebred and both kinds of crossbred calves were pro- 
duced eacli year in the Ohio experiment and the same bulls sired 
purebred and crossbred offspring, comparisons are more valid than 
can be made in most crossbreeding tests. The results indicate little 
significant effect of h 3 ’hrid rigor. Hybrid vigor, or heterosis, is a term 
used to describe the superiority of offspring over the average of the 

Table 22 


A CoMPARtsoy or Pobebred ajjc Crossobed Calves* 
Eight-Year Summary 



Pure- 

n«re{erd CuU 

Angus Bull 

Pimy 


br«d 

X 

X 

bred 

Male calves, number weaned, 

ll«r«(«rd 

Acfus Cows 

Htteford Cows 

Angus 

8 years 

4C 

50 

46 

49 

Average birlli weight ib. 

CD 

66 

67 

62 

Average weaning age, days 

219 

227 

224 

235 

Ay cfBge weaning weight lb 

394 

473 

432 

486 

Average gain on full feed 

338 

352 

340 

331 

.Average days on full feed 
Ay crage daily gain 

197 

203 

197 

202 

a Birth to weaning, IE> 

1 48 

1 79 

1.03 

1.80 

b On full feed 

1 72 

1 73 

1.75 

1.G4 

Corn e.iten per ewt gain 
Female calves, numl>er 

520 

5SG 

591 

641 

weaned, 8 years 

51 

42 

48 

42 

.Average birth weight lb. 

08 

03 

03 

so 

A\ crage weaning age, dnj-B 
Average weaning weight. 

219 

220 

218 

229 

lb 

3SC 

447 

394 

420 

Average gain on full feed 

30G 

302 

310 

295 

Average daj-s on full feed 
Average daily gain: 

190 

185 

192 

180 

a Uirth to weaning, lb 

1 45 

i 70 

1 52 

1.59 

b. On full feed 

Com and eob meal eaten 

1 61 

1 63 

1.62 

1.59 

per cwt gain 

SG2 

597 

606 

620 

• 
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additions to the herd. Replacements which are produced in one’s own 
herd should be free of these diseases if the herd is healthy. How- 
ever, annual tests should be made on these additions as well. Com- 
pliance with federal and state regulations concerning these diseases 
is fast becoming mandatory in all areas of the country. It is hoped 
that the progress made in ridding the country of these diseases will 
continue until all herds are disease-free. 

Calfhood vaccination is giving good protection against brucellosis, 
but this cannot be said for the other diseases mentioned. Breeding 
animals should be bought subject to negative tests tor these other 
diseases. Testa made more than 30 days before dehvery “t the ani- 
mals to the buyer should not be accepted. All herd additions should 
be isolated from the rest of the herd tor 60 to 90 days and a re-test 
should be made before they are released from quarantine. 

Many other diseases affect breeding cattle-for example tuber u- 
losis, anthrax, and anaplasmosis-but th^c are comparatively un- 
common. Nevertheless, attention should be pai o More 

consideration should be given to the area of ° ® 

will be said about these and other diseases in Chapter 29. 

Individuality. As used here, individuality mcludcs all 
teristics in an animal which may be noted 

Size, body typo, quality, bone and set of legs, rcc • ’ 

and temperaLnt all come under this "I 

visual appraisal of the individuality for ole 

breeding animals varies from nsing such an 
means of selection to completely ignoring “PP ' o j 
mals. Some of the visible eharaetcrist.es of “i' 

to a combination of inheritance and J I* the fou3a- 

eates seleetien. All too often the flrst calves ''//o “ifeir 

tion stock or herd replacement bear ' ' usually due to 

or dam and do not measure "P („(„oss and previous treatment 
environmental factors such as degree o i.^ofinr n<?trav Some 

of introduced cattle, which liighiv herilabie-lhat 

of the charactcnstics mentioned, h . „ ronsidcrablc 

is, they can bo c.xpeeted to be passed ™ ^ for selection 

regularity. Performance records a ,ecd ul.lizntion, 

for such characteristics as rate of g . 

and carcass qualities, than arc visua “PP”'® j , j contribute 
Characteristics such as bme<l cha „u,. 

to the sales appeal of commercial • u,c|y measured with 

bo appraised visually, since ‘^7. bre«ler, know, these 
scales or calipers. Unfortunatelj i P® 



When Brahman bulls have been crossed on either native cows or 
Cun'S of the British breeds under controlled experimental conditions, 
the resulting calves have always outweighed the straight-bred controls 
at weaning time, and the advantage has usually been 25 to 50 pounds. 
This result is as would be expected because the Brahman breed is a 
large breed It should also be mentioned that the more tropical or 
semi-tropical the area in which tlie test was conducted, the greater 
the advantage in favor of the crossbreds. Even more advantage may 
be expected in weaning weights if the cows are Brahman X British or 
native crossbreds rather than straight-breds. The advantage demon- 
strated by the Brahman crossbred is generally less in the feed lot after 
weaning, and decline in slaughter grade may more than offset the 
advantage of faster and more efficient gain if more than one-fourth 
Brahman blood is present. It is doubtful if crossing Brahman bulls on 
cows of British breeding is of value in the more temperate regions of 
the countrj’. This statement could also be made if the objective is to 
produce feeder cattle which arc to be fed to better than good grade. 
Slaughter tests show that as “fat calves” or as medium to good grade 
slauglilor yearlings, the Brahman crosses yield vcr>’ acceptable cor- 
cas'.es with comparatively high cut-out values. 

Choice of Animals for fhe Commercial Herd. The following 
items sliould be given much consideration in choosing the animals 
which arc to fonu the foundation of a new herd or which arc to serve 
as additions or replacements for a herd already in existence: 

1. Frwxjoni from di>c.asc. 

2. Individuality, 

3. I’crfonnnncc records (if available). 

4. Porfonnance of near relatives. 

5. Age. 

6. Co«t. 

Fiikkdom nioM Dl'«K.^sF„ Tlic most important item in the determina- 
tion of* protfts is jicrccntnge ot calf crop, and the be.st insurance 
against |>oor calving percentage is a healthy herd. High selling prices 
line to extra quality and weight or low food costs cannot offset low 
calving iM*rccntage and large death Jo'-ses. 

lini>ortant contagious reproductive diseases of breeding cattle which 
must and can be guanle<l againU are brucellosis (contagious abor- 
tion), Icptospiro'is, ami vibriosis in females and trichomoniasis in 
l)un«. The.-e di«ca-cs can be inimimzc<l at the time of purchase by 
demanding negative result.® from tests conducted by qualifiwl veter- 
inarians on all bree<ling animals composing the foundation stock or 
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individual records are not kept on each cow or calf in the herd. The 
implication is not that western ranch-bred females are not desirable 
foundation material. Quite the contrary, more good surplus females 
are found there than elsewhere because, for the most part, much atten- 
tion has been paid to economically important characteristics over a 
period of many years. In addition, since the numbers of cows are 
relatively stable in this region, not nearly all of the heifer calves or 
yearlings are needed for herd replacements. 

More and more ranchers and operators of farm herds are performance 
testing. Weaning weight and weaning type-score are the two principal 
kinds of information recorded for heifer calves. Though such breeders 
usually practice performance testing in order to choose their omi 
herd replacements, the surplus females which have good weights and 
weaning scores should make suitable foundation material for many 
prospective purchasers. If yearling heifer weight and type score can 
be obtained in addition to the information obtained at weaning time, 
80 much the bettor. However, there are few available grade yearling 
heifers about which this information is known, e.vccpt those sold in 


dispersal sales. 

The breeding ability of the sire or dam of prospective foundation 
females is another good guide to follow in making selections. Since 
a sizable number of a sire’s calves or progeny usually can be seen on 
one ranch or farm, one should inspect ns many of them as possible m 
order to evaluate the sire. An unsclcctcd sample of progeny should 
bo sccn-thosc from poor cows as tvcil ns those from tlie good cows. 
Calves which arc creep-fed or othcnvisc pampered arc not of much 
help in evaluating a bull’s breeding worth. 

The breeders of some areas have established reputations ns good 
producers of foundation females A new breeder would do well to a-»k 
for expert help, even wlien buying his females from such repu aUon 
areas, because not all herds in such areas arc outstanding. In aflihtion. 
prices arc usually higher. It is equally true that sue i an area is a 
good place to buv females because more herds can be seen in 
and more good cattle arc offered for sale. The fecdlot perfonnance 
of large numbers of steers or heifers from a herd over a «« 

years is a very- good practical guide to follow in seeking founda- 

tion females. , . . 

As tor the bull or bulls to be used in .n new commere.n 1'^"' “r “ 
re,.luce,nent, hero nothine less tbnn nn cxrellent 1'“-''-' 
pertonnnnee .lain nr.- available sbnnbl be su.lable ^ 

cotnpleto, should include weanins weifht eorrecto.1 'o'- " « " 

calf and tor the ap- ot the dam. neanme ty,*-srore. t.td routtr-ion 



FIG. 21. Evaluation of the conformation or type of a calf at weaning time by 
several judges is an important part of most performance testing programs. 
(C. E. Codding and Sons, Foraker, Oklahoma.) 


chfvracteristica are no more reliably passed on to offspring than others 
previously mentioned. In addition, research work indicates that these 
characteristics arc not as closely associated with productivity as once 
believed. Observation of many near relatives is a good, though not 
perfect, guide when selecting young breeding cattle insofar as the 
“hard to measure” characteristics arc concerned. 

Breeders and feeders alike often express a preference for a certain 
shade of red in their Hereford feeders or breeding cattle. Premium 
prices are paid to the extent of 50 cents or 1 dollar per hundredweight 
for yellow-colored Hereford feeders in many instances, and shade of 
red may mean as much as several hundred dollars’ difference in the 
selling price or cost of a bull. South Dakota workers^ recently pub- 
Ushed data which show cle-arly that shade of red in Herefords is not 
correlated with performance and that neither a premium nor a discount 
should be expected when selling or buying Herefords which are either 
extremely light or dark colored. 

Peufoumance Records (if available). So far as grade females 
which are to ser\'e as a foundation for a commercial herd are con- 
cerned, records concerning their performance or productive ability are 
seldom available. This statement is especially true if these females 
are bought in the range areas where herds arc generally large and 

I South Dakota Farm and Home Research, Vol. IX. 1957, pp 27-30. 
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Table 23 

Relationship of Production to Ttpe and Weight of Beef Cattle 

Type and Size 


Compact Large 


Cow weight, lb. 

934* 

1,066* 

Calf weight, lb. 

417 

469 

Calf weight produced per 1,000 Ib. 

weight of cow 

448 


Percentage of cowa which weaned calves 

81.C 

93.8 

Average calf weight produced per row 

in the herd 

340 


Average calf weight per 1,000 lb. cow 

in the herd 

3G6 

413 


* Weights taken when caivca were weaned. 


ing their lifetimes the larger cows produced 40 per cent more calves 
and 60 per cent more total calf weight. Thus large size at maturity 
in foundation cows and hca\’y weiglits in foundation heifers seem to 
bo essential characteristics to look for in storting a herd. Should an 
earlier-fattening type of offspring be desired, special consideration 
can be given to this trait when selecting the sire. 

Age. Ago groups of females available for foundation female 
material can be grouped accortling to numbers available, in descending 


Table 24 


Lifetiub Production of Cows of DirrEBEST Ttpb and Size 


Numlx^r of cows 

Average age when removed from Che herd, 
years 

Total calving periods 

Number of ealves Iwm 

Calving j^ereentage 

Calves died of natural cati.«es 

Calves difsl of accidental caa«cs 

Numl>er of calves wcaneil 

IVrrcntage of cows which weanrti caivca 

Average numitcr of rah'cs Iwm |»cr c«mv 

Average number of calve* wcanc<t p*T fqw 


Tj7>e and Size 


Compart 


78 

7.1 

307 

32, 309 

81.7 W.1 

20 

“l C 

298 3^ 

75.1 

42 

38 54 



data for at least a 120-day feeding period, and a 12- or 15-inonth 
weight and type score. 

Records alone, of course, mean nothing. Obviously bulls with poor 
records should not be offered for sale but some breeders, in their 
eagerness to make use of a "performance-tested'^ bull make the mis- 
take of thinking that a bull with records, even though only average, 
should be better than a bull with no records. 

Special attention should also be paid to breed type in the bull — for 
example, a Hereford bull should conform to the standards set for bulls 
of this breed. He certainly should show plenty of evidence of mascu- 
linity, growthiness or "weight for age” in the absence of performance 
data, and exceptional soundness on his feet and legs with adequate 
high-quality bone. He should be smooth in his covering, even in his 
lines, and show much evidence of muscularity as well as an inclination 
to fatten on good rations. Highly fitted bulls should usually be 
avoided because their breeding ability is often impaired. Next year’s 
calf crop may be delayed because of time lost while the fitted bull is 
restored to proper breeding condition. Perhaps the most important 
reminder of all is that only very expert judges can consistently evalu- 
ate the highly fitted bull. 

Performance of Near Relatives. Performance records of near 
ancestors of prospective foundation stock should be used, when avail- 
able, in making selections of breeding cattle, but information obtained 
from such records should be combined with desired individuality. 
Fortunately in all breeds there are animals of excellent beef conforma- 
tion and breed type which also possess the much-desired superior 
performance. It is true that such animals are not plentiful, but much 
progress is being made in making matings in many purebred herds 
which result in a large percentage of excellent breeding cattle. 

The New Mexico Experiment Station* has conducted an experiment 
which gives some interesting and rather conclusive answers as to what 
the effect of type and size is upon productivity of the beef cow. 
First the New Mexico workers chose the 40 most compact and the 40 
largest cows from their 200-hcad Hereford cow herd. The cows ivere 
bred each year to bulls of their same type, and lifetime production 
records were kept. Tables 23 and 24 give the pertinent data and it 
must he concluded that the lai^er cows were more productive. True, 
when the weaned calf weight is calculated per 1,000 pounds w’eight of 
cow which calved, there is no difference, but the larger cow’s lived 
longer, and more of them calved and weaned calves each year. Dur- 

2 J. H. KnoT, Report, New Mexico A. and M. College Cattle Breeders’ School, 
J956, 
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the herd. The drove can be culled to size after the calves have been 
fed and handled in their new surroundings for 2 or 3 months, and the 
rejected females can be fed out for slaughter. Heifer calves offered 
for sale are usually of better quality than yearling heifers, especially 
if the above procedure is followed. Too often the yearling Iieifer 
droves may include late-dropped calves from the year before or they 
may include heifers which had been intended as replacements m the 
original o\vner’s herd but are now for sale because subsequent develop- 
ment proved disappointing. The effect of age upon tlic future pro- 
ductive life of females is discussed in Chapter 6 
Age is also an important consideration in selecting bulls Oliviously 
a 4- or 5-year-old bull that has sired 2 or 3 crops of good-doing calves 
of the right type is a much safer bull to buy than a younger, unproven 
bull or a bull calf that has yet to demonstrate !us breeding iilnlity 
However, not too many such bulls arc offertHl for sale and often tliey 
aro in great demand if of excellent quality. If the herd is already m 
production, a good plan is to buy a yearling liull to use on a few 
females while the older bull is still in use. Thus he can be progeny 
tested — that is, offspring sired by him can be compared with calves 
sired by tlic main herd bull. Young bulls should he used sji.armglj. 
as is discussed in Cliapter 9. Groat skill is required in selecting 
weanling bull calves ns future herd sires, unic&s one Iius perfonnanco 
data on the calves tlionisclvcs, as w'cll as progeny data on the sire and 
dam of the calf, or unless one can see many close relative:^ in more 


mature stages of development. 

Cost. Naturally cost is an important consideration in selecting 
commercial breeding cattle, but it should not crowd out nil others. 
Far too often price becomes the all-important factor in deciding w ur i 
animals to purchase. As a matter of fact, price should be the last 
consideration within reasonable limits. If closely culled gnu e em.i 
are bought, a 20 to 25 per cent premium over feeder cattle market price 

not unreasonable. If young heifers are bought, the niidetl ueight 
at di,sposal time, as old corvs, aill often offset tiie premium paid at 
purciiase time. If a drove of females is bought m ivliieh no eulhng a .i> 
pcmiittcd by the seller, naturally one would reasonably evia et to p.a 
a somewhat lower premium, amounting to perhap'* on > 
above market price, or no premium at all, Imeally grey. cat. c of 
enual quality have an advantage with re,.yct to pnre due o coay.ly- 
ahiy lower transportation and incidental easts. i 
likeliliood of losses due to slapping fever anti similar di‘c. ■ 

Gotal I, alls can .....ally !«■ Ismgl.. far the "''■'' '''"'V!!" ‘ M 
elioiee-griide rini.lnsl stes-rs I’emlacer. of .iil»-nor |» rfii 
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order, as follows: (a) weanling heifer calves, (b) yearling heifers 
(usually bred) , and (c) older cows with or without calves at side. 
From a quality standpoint the older cows, having withstood annual 
cullings, may be best. However, they may be for sale because of 
advanced age and reasons related to age, such as bad disposition, poor 
udder, and slow breeding tendency. Cows which are culled for such 
reasons are not apt to be profitable additions to a herd. If mature 
cows arc for sale owing to a forced reduction in cow numbers on a 
ranch or farm because of drought, settling of an estate, or the like, 
then such females are often very desirable foundation stock. 

Western ranchers like to offer their heifer calves and yearling 
heifers for sale in droves without undue culling or sorting. Therefore, 
if such females are bought to start a commercial herd, considerably 
more, CA’cn tmee as many, should be bought than are needed to start 



FIG. 22. ^^any rsachers wiit ontil after the wintering period to decide which 
heifers to k,ccp for rcplaccmcnUi, in order to gel more information concerning 
their growth rate and ti-pe. High condition in calves at weaning time, diic to 
h/'.svy-mjHong mothers, e.m midead a brcwler in seJeeting rcp?.sccments. (Ameri- 
can Angus Ar«>eistion.) 
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Methods of Establishing a Commereial Herd. Since the average 
farmer or rancher seldom establishes more than one cow herd in a 
lifetime, it is certainly important to him to make his foundation 
choices carefully and wisely. Seeking advice from an experienced 
neighbor, a reputable, professionally trained dealer or commission 
man, or a county agent or vocational agriculture teacher is especially 
advisable if the buyer is inexperienced. Some time-tested methods 
of starting a herd are: 


1. Buy a complete herd with a good reputation when a farm or 
ranch is changing hands. This method requires considerable capital, 
but returns come quickly and ordinarily the quality is high, unless 
some topping out has occurred. By all means the lower end of such 
a herd should not be purchased alone, even though it may seem to be 
a bargain. 

2. Buy twice as many heifer calves as will ultimately make up the 
cow herd from a herd with a good reputation. The better half of the 
drove may be selected for foundation females on the basis of perform- 
ance as shown by weight, or size (if scales are not available), beef type 
or conformation, disposition, and uniformity after being fed on a good 
growing ration for 2 or 3 months or until early spring. The remaining 
half of the heifers may be disposed of through any one of several 
heifer feeding plans which are discussed in Chapter 13. Returns come 
more slowly from such foundation females but the initial investment 
is comparatively low and considerable culling may be practiced. 

3. Buy yearling heifers in the fall, again buying extras to permit 
culling before making final choices, after the cattle have spent several 
months on the purchaser’s farm. Inasmuch as j caring tci ers rom 
the range area will quite likely already be bred unless ^arant^d 
open, a pregnancy test should be made to reveal timse not bred. The 
open heifers, together with the culls, can then be fed out for the spnng 
market. This method has the advantage over the purchase of hci cr 
calves, because the first calf crop is obtained one 

ever, initial costs are higher and the opportunity for culling s r^u^d 

4. Buy cow and calf pairs, preferably from arcayn 
arc being rcluced tor 

from areas m which extended drought E 

in cow numbers. Sueh cows will ordiuanly he h;^ "‘J'; , 

are offered tor sale in late summer or early Wl. The ! 

undesirable heifer calves can he sold or hand m nn> 

programs discussed in Chapter 12. rthe 

the tet cows on the farm or rand, from whirl, they came 



bulls do and should expect somewhat higher prices because considerable 
labor and expense are involved in conducting such tests. Further- 
more, not nearly all of the bulls so tested \YiU prove to be superior. 

Sources of Foundation Females. Sources of good female breeding 
stock for the foundation of a commercial beef herd vary with the 
section of the country. Obviously anyone wishing to start a herd in 
the range area has a relatively simple job so far as this point is con- 
cerned because ranchers in the neighborhood will quite likely be able 
to supply bis wants. On the other hand, good females are harder to 
come by in areas whore few herds arc located or where most of the 
herds are small or arc themselves expanding in numbers. Of course, 
even in the latter areas range-area females may be secured through 
dealers or commission men or by direct purchase. Extra costs such 
as transportation and commission and the fact that little sorting can 
bo done means that this source may be more expensive. In the non- 
range areas, then, more thought anil time must be given to procurement 
of females. 

Some sources of females and methods of procurement arc: 

1. The occasional complete or intact herd available because of cir- 
cumstances beyond the control of the o^^Tlcr or operator. 

2. Tlic normally surplus heifer calves and yearling heifers in the 
range areas. 

3. Cow and calf pairs in the range areas, especially in periods of 
I'Xtcndcfl drought when forccil herd reductions arc necessary’. 

4 Di'iiwrsal sales which arc often held to settle estates, divide 
partnerships, and so forth. 

5. Ucgularly schcilulod auction sales, especially those held in states 
which have elo^e supcr\-i«ion of health requirements. 

0. I’nvate treaty purchase from neighbors. 

Sources of Breeding Bulls. Purehreil herd hulls for use in com- 
tnerrml lienls may he ohtntneil from sevcnil sources, and the source 
IS not so miiKirtant as the fmff ftmiscff. Satisfactory sources of breed- 
ing bulls, in ih-rending order of cliojre, are; 

1 .\ proven but sound bull, purclmseil from another breeder. 

2 A young perfonnancc-tc.«tcd hull, purchased privately from a 
breeder or in a sale of pcrformance-tesleil Imlls. 

3 A bull from a rvpuiahle purebrecl !»rectler, after inspecting the 
sin*, dam. and other near n‘latjsT>. 

4 !hirebrf<l bull sales where n sem-ning eonmutlee lias rigidly 
cullf<l the sale offering. 


chapter J 

HERITABLE PRODUCTIVE TRAITS 
IN BEEF CATTLE 


Anyone who has carefully observed a beef cow herd or a drove of 
feeder steers has noticed that all cows or steers do not perform or 
produce alike. Some steers are termed “good doers” and others, “hard 
feeders” even though sired by the same bull and produced in the same 
Lierd. Some cows produce heav>' calves of good type without £enou> 
loss of condition, whereas others give scarcely enough milk to nurse 
their late-dropped, off-type calves. The large amount of variation 
observed in such cases arises because the heredity of different cows and 
calves varies and because all individuals do not live under exactly the 
same environmental conditions. The new individual created by union 
of sperm and o\'um has a unique and permanent complement or combi- 
nation of hereditarj' factors or genes. The new, single-cellcd individual 
grots s in size and comple.vity by ccll-division and differentiation of 
tissues into special organs and structures. Each new bixly cell contain.s 
the same genes present in the original zygote (fcrtihzcfl cggi, and these 
genes condition the biological processes perfonned by cells and the 
increasingly complc.x individual. The precise effect of a partieul.ar 
gene complement depends upon c.xtcmal forces of the environment such 
as temperature, availability of nutrients, competition for space, nncl so 
fortli. Identical twins have exactly the same heredity, yet at Inrtli may 
differ in many minor respects. Such variations arc cau«e( i\ e.vposurc 
to slight! V different environments or to accidents which may favor one 
twin more than the other. Less closely relato<l pair« of calves are le>- 
apt to resemble one another, because they not only arc exposed t.i 
different environments hut bccaiHc each i- likely to some gcnc- 


not present in the bodv cells of the other 

Beet cattle traits or cl, aractcr.st.es arc dc.rr.pt.„r,s ah.cl. rcllcrt 
.lilTcrcnccs between animals iliic to botl. envin.nn.cntal anil herclitar} 
^■•>u«es. Onlv those ,lirrerenc..s or that part of the .l.fTerenre. ea,.-M 
By variation; in l.ercl.tv can be tran-m.ttesi to ti.e nn:..pr.ne. lari 
'■t the environmentallv eau,-e,i .l.iren-nec may Ik. repr,.l„e,-.t a.nona 
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at sKU uli tend toward the average of the herd from which 
u.v Mine end will he cMdencc of the quality of the herd. U suca 
c.atit f.rc from a drought area, the buyer should take into consideration 
11, e l.uk of flc-h or condition in the case of the cows and the lack oi 
u. i<dn and oom m the calves due to the poor rations of the cows. 

r;-., i tiip native beef females, or even dairy cows of the 

i'i“ o, y i) H d« '■!( -1 as Holstein and Brown Swiss, available in the area, 
'i'll.' on Ti od tiiW' '■e\cral years but the results are often very goo . 
Tlu- d'l it li .I't three successive beef bulls of excellent quality an 
ljr<d-tn I'fifoiiiiLince will result in good beef-type cows, especiallj if a 
[v r{oiui.inee-tt..'Ung program is begun from the start and onl> tie 
ht't hiifers arc rctaineil. The disease problem is greatly reduced 
1»\ liii' nii'lliod if llic Usual recommended procedures for disease con- 
trol arc followed Tlie initial outlay of capital is again comparative J 
low , conH'finently this mcthotl is well suited to young men just starting 
m the bu^im"‘S. The selection of tlie herd bull is of the utmos 
importance m this method. 



HERITABLE PRODUCTIVE TRAITS 
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chapter 5 


Anyone who has carefully observed a beef cow herd or a drorc of 
feeder steers has noticed that all cows or steers do not perform or 
produce alike. Some steers arc termed “good doers an o ers, lar 
feeders” even though sired by the same bull and pro 
herd. Some cows produce heavy calves of goo ^ 

loss of condition, whereas others give scarcely cnoug 
their late-dropped, off-type calves. The large araoimt of variation 
observed in such cases arises because the heredity o i , j 

calves varies and because all individuals do 
same environmental conditions. The new individual 
of sperm and ovum has a unique and P-^-^-r-lT^indiwil 

nation of hereditary factors or genes^ The differentiation of 

grows in site anc^ '^Xtmetu es Each now body cell contains 

tissues into Special organs ana struciures. «nH the«e 

the same genes present in the original zygo e ( e . 

genes condition the biological processes ”tu,,' 

increasingly complex individnah The "^^^nTnch 

gene complement “t'„„ts, competition for space, and so 

as temperature, availability of nut , 

forth. Identical twins >'7 are caused by exposure 

differ in many minor respects. Su f„vor one 

to slightly different ''loselv'relatcd pairs of calves arc less 

twin more than the tJy „„t only are exposed to 

apt to resemble one another, Dcca 3 no^secs eomc cene« 

different environments but because each is likely to possess -onic gene. 

not present in the body „ descriptions which rcffcct 

Beef cattle traits or nvlnnicntal and hereditary 

differences between animals differences caused 

causes Only those difTcrcnccs or th p ofT^nrinc. Part 

by variations in licrcdity be reproduced among 

of the environmentally caused dirfcrcn - 5 
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ofTspring if tlic envivonmcntal factors responsible can be properly con- 
trolled. It is convenient to consider each trait as influenced by both 
genetic and non-gcnetic factors, and to describe traits according to the 
percentage of differences among parents which are transmitted to their 
offspring. This percentage is termed the heritability of the trait in 
question The greater the importance of heredity in causing difference? 
between animals, the higher the heritability of the trait under consid- 
eration Thus some characteristics are said to be more heritable than 
others Resemblances between patent and offspring or among prog- 
enies of individual bulls arc greater for highly heritable traits than for 
trait* of lower licritabilily. 

Two systems of testing prospective breeding animals for their ability 
to perfonn with respect to economically important traits are generally 
termed performance testing and progeny testing. Performance testing 
applies to tile measurement of an animal's ability to grow, convert feed 
to gain, pro<lucc and wean a calf, or to yield a high-quality carcass. 
This measured performance, to be of most value, must be compared 
with the pcrfonnancc of other animals of the same age being fed 
similar rations under similar conditions. 

Progeny testing refers to the comparison of the breeding values of 
sires (or dams) ba«o(l on the pcrfonnancc or appearance of calves 
which they pfjuluce. Progeny ttst inforniation is intended to ser^'c a« 
a basis for further selection among tested sires. Most so-called prog- 
eny telling is of Jiitlc u«e for this pur{>ose, however, since the opjiortu- 
nily for *electitm among Icstct! sires verj' insignificant. Progeny 
to'»t information <locs impnivc the evaluation of potential sires hcoau'se 
it increase-* the rcliubility <»{ pctligree information. Extensive use of 
true progeny testing in.iy actually <Ieercnsc the rate of genetic im* 
provi-mcni. twenuse it incrca-cs tlie interval between generation'* nod 
thvreliy tlccrca^c-* the annual rate of improvement. It \* mo«t useful 
f«*r trait.-* lliat ran bo mea-^ure*! early in life, traits which an? limitotl 
to line sex (f<»r example, milk production), and traits which require 
sacrifice of immature animal-* (such a** carca-*-* value). If lieritnbility 
i- low. the nniounl of attention paid to progeny tr-*ts should be in- 
cren'c*!. but in<ltvidual pt-rfonnance should receive a greater projMirtion 
of attention if heritability i-* intrnnc<hnte or high. 

Performance nn<l progeny tr-^ting have hmg been common practices 
\\ith otlirr specie- such a-* dairy cows, race horse*, and laying ben-*. 
|>erbnp- ln-c.nU'-e the priMlurtion of the»e specie-* i-* comp.amtivcly c.osy 
to mc.-\-<urr Milk scale*, stop watches, and trap nt'-ls are effective tooU 
for evalu.-iting an individual's |»erf«nnnnce and that *d its progeny. 
With rr-j'cet to iK-cf cattle, some fnr-sighlc*l, practical Iw-ef cowmen 
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have culled cows, selected replacement heifers, and added new sires 
to their herds for many years on the basis of a combination of their 
performance and conformation. Applying the old adage of “like begets 
like,” they made some progress, although it was slow. The better the 
herds became, the more difficult it became to make further improve- 
ment. Many of the purebred breeders supplying the sires used in com- 
mercial herds placed most of the emphasis in selection upon type or 
conformation. Progress was made in this direction, but at the expense 
of possibly more important traits, economically speaking. 

Fortunately the traits of high economic importance are generally 
highly heritable — for example, the superior growth rate shown by a 
particular bull or female above the average of a comparable age group 
can be expected to be passed on to its offspring to a rather high degree. 
Testing large numbers of prospective herd sires and female replace- 
ments for the traits of high economic importance identifies those 
animals most likely to be inherently superior. Because, as mentioned 
previously, these traits are likely to be transmitted to a high degree, 
performance testing of young individuals offers real hope for improve- 
ment. 

Herlfabllity. Not all traits are inherited to the same degree. 
Some are influenced more by environment than by heredity. Animal 
breeding specialists employ a term called heTitabiUty to describe the 
degree to which a trait may be expected to be transmitted from parent 
to offspring. Heritability of 50 per cent means that about half of the 
superiority found in the parents is found in the offspring. These 
figures represent averages computed from large numbers, so cannot be 
expected to predict the outcome perfectly for every individual case. 

Ranking animals on the basis of their performance, especially with 
respect to those traits which have high heritability, tends also to rank 
them in order of breeding value for those traits. Tabic 25 gives 
horitabilities published by three different research workers. The fact 
that small discrepancies may appeor reflects the sampling nature of 
the heritabilities but it is encouraging that, for the most part, agree- 


ment is close. 

Attention to many traits at a time reduces the rale of improvement 
tor the various individual traits. A practical approach seems to be 
one of at first emphasizing the highly heritable traits with lugh eco- 
nomic importance, such as yearling weight, final feedlot weight, and 
area of loin-eye, until these traits are much improved in the herd. At 
llie same time a minimum standard for trails of lower her.tal.ihty, sue , 
as weaning grade, weaning wcigl.l, and feed conversion, could he se , 
below which no hulls or licrd replacements would be pennilteil to fall. 
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discussed in more or less the order in which they arc chronologically 
expressed by the animal. 

Reproductive Capacity. Regularity of breeding is highly desir- 
able, and a calving interval of more than 12 months greatly increases 
overhead and cannot long be tolerated in a beef cow. Experimental 
data which can be used to establish the role of inheritance for this 
trait are few and inconclusive. Geneticists are generally of the opinion 
that heritability is quite low for this trait and that such factors as 
disease, level of nutrition, adaptability, and management arc responsi- 
ble for most of the difference, especially that found between herds. 
The occasional cow in a lierd that, even under poor feed conditions, 
consistently calves early, or the all too numerous cows that continually 
calve later and later each year or fail to calve at all, arc evidence that 
hereditary characteristics of the cow are involved. Records of cow 
and bull reproductive performances may be of some use as a basis for 
culling and to the extent that hereditary differences arc involved may 
accomplish genetic improvement. 

Longevify. The period of productive life is far too sliort for ino'-t 
hoof cattle. Not only is mere reproduction for a long jicnod important, 
but the weight of calf weaned during the later years of the life of a cow 
Is also highly important. Declining milk production with advancing 
ago, due cither to inability to rustic for the ncccssar>’ food or to in- 
herently poor milk production, results in light-wciglit calves. Tables 
20 and 27 show the effect of age in range cows upon cow weight, calf 
Weaning weight, and reproductive efficiency. Herds of long-hvcd, 
productive cows have a lesser proportion of young, immature females 
and thus more of the total feed and pasture requirements of the herd 
i* being used by produetivc-agc«l cattle. A study of Tabic 2S reveals 
that 57.2 per cent of the cows in a large experimental range hcnl had 
been disposed of at the average age of 7 years and that only 9 per cent 


Tabic 26 

ErrEcT or Am: erov tiik WEioirr or IlEEr epos 

THE Wf.ANisa U'Einirr or Their rAL>r.H* 


3 

4 


Wr.«h« 
of Cow* 
(poumli) 

903 

952 

953 
1013 


Ac* of 

Co*™ 


Arrrcc* 

W>i*ht 
of C»lr»* 

3S7 

405 

429 


• N*» >frtf«» IV— n«ll- 


Wncht 
of Co»» 

1021 

1017 

tW3 


Wnth* 
of C*!*— 

4.51 

4.50 

4.'V5 

422 
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Table 27 


Effect of Aqe of Range Beef Cows upon Their Pboductivitt* 


Age at 
Calving 
Time 
(yeanl 

Number 

ol 

Production 

Cowa 

Calvce 


Percentage 

Dry 

Percentage 

Pregnant 

Fereentage 
Bom Alive 

Percentage 
Born Dead* 

3 

412 

15 0 

85 0 

95 4 

4 6 

i 

1 397 

19.4 

80 6 

96 2 

3 8 

5 

341 

14 1 

85.9 

96 9 

3.1 

6 

288 

15 6 

84 4 

96 7 

3.3 

7 

219 

18 7 

61 3 

97 2 

2.8 

8 

176 

14 8 

85 2 

08.0 

2.0 

9 

128 

13 3 

86 7 

98 2 

1.8 

10 

76 

15 8 

84 2 

02.2 

7 8 

U 

37 

18 9 

61 1 

100 0 

0.0 


*B»1(er %ad Qu«»cab«ny, U.8 D^.. Jouni«lo( Abireftl Set , 9 . p. 81. 1M4. 
* Abortiona, (tiUbirthi. ■od lo«««s dg« t» iaelcmtnt weather. 


of the COWS remained in the herd beyond 10 years of age. Causes 
other than age alone were involved here, but undoubtedly age played 
a big role. When, as in many herds, 7- or 8-year-old cows are con- 
sidered old and arc few in numbers, one can estimate that from one- 
fourth to one-half of all heifer calves dropped must be kept and 
developed for normal herd replacements. This figure is too high for 
profitable production and a goal of having to save not over 15 per cent 
of the heifers each year can be and is being achieved in herds where 
much attention is paid to longevity. Hcritability for this trait has not 
yet been established. 

Birih Weight. It is well known that birth weights of calves 
dropped by different cows vary considerably and that birtli weight has 
a high repeatability — that is, successive calves from a cow tend to have 
similar birth weights, especially if sired by the same bull. However, 
using birth wciglit, which of course is easy to obtain, as the only 
criterion for selecting replacements or for culling, is not necessarily an 
cfTectivc way to improve other important performance traits (even 
yearling weight). It is known that length of gestation, age of dam, 
sex of calf, and breed of calf influence birth weight. Contrarj’ to a 
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rather commonly held opinion, age of the sire does not affect the birth 
weight of a calf. ^ 

Mothering Ability. Weaning weight and the condition or bloom 
of a calf are indications of the mothering ability of a brood cow. Thus 
it is a very easy trait to measure. Weaning weights of calves from 
first-calf heifers are a ver>' good indicator of the future productivity 
of young cows. The information on the weaning weights of calves is 
of much value in culling unprofitable cows, as shown by the data 
in Table 29. The table shows a close relationship between the weaning 
weight of the first calf of a cow and the average weight of those she 
produces during the following four years. 

Both inherent growth rate of the calf and the milking ability of the 
cow arc involved in evaluating this trait. Because the level of milk 
production by the brood cow is greatly influenced by level of nutrition, 
age, season of calving, and still other environmental factors, the heri- 
tabilitics of weaning weight and weaning grade ore rather low as com- 
pared with those of some of the other economically important traits. 


Table 28 

ATTBmON SlTTFERED BT 412 BeBF CoW8 DOBINO ThEIR StAT IX TOT 
Brcbdino Herd* 


(Data from U.S,D.A. Range E-xperiment Station, Miles City, Montana) 


Age 

Calvin, 

(years; 

Total 

Cowa 

Cause of Disposal 

Total Disposals 

Dry 2 
Years 

Abortion or 
Reactors 

Died Dunng 
Year 

Other 

Sals* 


Percent- 

age* 

btive 

age* 

ber 

Percent- 

age* 

ber 

Percent- 

•«e* 

ber 

Pereent- 

ag^ 

ber 

Percent- 

age* 

ber 

3 

412 




0.2 

9 

2.2 

5 

1 2 

15 

6 

3 6 

4 

397 




3 0 

3 

0.7 

0 

1 5 

50 

13 6 

17 2 

6 

341 




1 9 

17 

4 1 

22 

5 3 

53 

12 0 

30 1 

6 

2SS 





0 

1 5 

3H 

9 2 

CO 

10 7 

40.8 

7 

219 




2 4 

6 

1 5 

22 

5.3 

43 

10 4 

57 2 

8 

176 

4 



0 5 

3 

0 7 

39 

9 6 

4S 

11.7 


0 

12S 





1 

0.8 

43 

10.4 

52 

12.0 


10 







0 2 

34 

8 3 

39 

0.5 


11 

37 

0 

0.0 

0 

0 0 

1 

0 2 

30 

8.7 

37 

9.0 

100 0 

Total 

412 

57 

13.8 

63 

15 3 

47 

11 4 

215 

59 6 

412 

100 0 




•n.kPTMid Quweobrrry. UAD-t, Jcmra»l of Animal Scime*. IMf. VoLXp. *5. 

• IneludiB* uln for undourmU# IJT«. uB«iU»f*e««wy ai*. foerr 

* rrmsuev of tha onxtoal numf-ar of cow*. 
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gains are no longer being influenced by the level of milk produced by 
the mother, have shown that great differences exist in gaining ability 
on pasture or in the feed lot. Heritability ranges from 50 per cent 
upwards. When these heritabilities are based on final weights or on 
weights which correspond to selling weights after finishing, they reach 
the vcrj’ high level of about 85 per cent. Data such as those shown 
in Table 30 indicate the extent of the variation that may be due to 
sire differences, and of course the sire contributes only half of the 
genetic make-up or background of a calf. Perhaps of most significance 
is the final column in this table, in which the bulls are rated on the 
ability of their sons to return dollars above feed costs in the feed lot. 
These differences in return above feed cost are principally a result of 
differences in both rate of gain and efficiency of feed conversion or 
abilitj’ to convert feed into gains. Still another difference noted, 
though less variable, is that of slaughter grade, in which case the faster 
gaining steers outgraded the slower gaining steers. 

Because the heritability of growth rate is so high, the individual 
performance of prospective herd sires and replacement heifers on pas- 
tures or in feed lots is an excellent guide in making selections. For 
example, two top-gaining bulls from the Balmorhea, Texas, Central 
Bull-Testing Station, purchased for use in the Blue Bonnet experi- 
mental herd, sired calves which, over a 5-ycar period, gained an 


Table 30 


Average Results op RECORO-or-pERroimANCE Feeding 
OF Eight Stbeis from Each or 13 BuLUi* 


Bull 

No. 

Birth 

Weight 

(lb) 

Weaning 

Weight 

(lb.) 

Final 

Weight 

(lb.) 

Daily 

Gam 

(lb.) 

Slaughter 

Grade 

Returns 
Above Feed 
Costa (?) 

T7 

81 

493 

1,079 

23-J 

G-f- 

148 

T9 

92 

464 

1,054 

2.34 

G+ 

137 

T8 

82 

460 

1,040 

2.32 

G 

136 

T4 

79 

399 

965 

2.25 

G 

126 

TIO 

81 

422 

981 

222 

G + 

126 

Til 

84 

418 

998 

2.30 

G 

120 

T3 

81 

433 

1,004 

2.27 

G + 

123 

T5 

82 

397 

9C6 

226 

G+ 

121 

T2 

82 

394 

010 

2.17 

G + 

116 

T12 

80 

438 

959 

2 07 

G 

II6 

Tl 

83 

401 

934 

2.12 

G- 

113 

T6 

73 

374 

893 

2.0C 

G 

112 

Tl3 

S3 

392 

868 

1.89 

G- 

103 


* U.S.D.A. Infonnation Bulletin 18. 
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gains are no longer being influenced by the level of milk produced by 
the mother, have shown that great differences exist in gaining ability 
on pasture or in the feed lot, Heritability ranges from 50 per cent 
upwards. When these heritabilities are based on final weights or on 
weights which correspond to selling weights after finishing, they reach 
the very high level of about 85 per cent. Data such as those shown 
in Table 30 indicate the extent of the variation that may be due to 
sire differences, and of course the sire contributes only half of the 
genetic make-up or background of a calf. Perhaps of most significance 
is the final column in this table, in which the bulls are rated on the 
ability of their sons to return dollars above feed costs in the feed lot. 
These differences in return above feed cost are principally a result of 
differences in both rate of gain and efficiency of feed conversion or 
ability to convert feed into gains. Still another difference noted, 
though less variable, is that of slaughter grade, in which case the faster 
gaining steers outgraded the slower gaining steers. 

Because the heritability of growth rate is so high, the individual 
performance of prospective herd sires and replacement heifers on pas- 
tures or in feed lots is an excellent guide in making selections. For 
example, two top-gaining bulls from the Balmorhea, Texas, Central 
Bull-Testing Station, purchased for use in the Blue Bonnet experi- 
mental herd, sired calves which, over a 6-year period, gained an 


Table 30 

AvER-^QE ItESPtTS OP RECOBtMjr-PEnFOR-MANCE FeEDINO 
OF Eight Stee2S from Each of 13 Bgels* 


Bull 

No. 

Birth 

Weight 

(lb.) 

Weaning 

Weight 

Ob.) 

Final 

Weight 

(lb.) 

Daily 

Gaui 

(lb.) 

Slaughter 

Grade 

Returns 
Above Feed 
Costs (S) 

T7 

SI 

493 

1,079 

232 

G + 

248 

T9 

92 

464 

1,054 

2.34 

G + 

137 

T8 

82 

460 

1,040 

2.32 

G 

136 

T4 

79 

399 

965 

2.25 

G 

126 

TIO 

81 

422 

981 

2.22 

G+ 

126 

TH 

84 

418 

998 

2.30 

G 

126 

T3 

81 

433 

1,004 

2.27 

G+ 

123 

T5 


397 

966 

2.26 

G+ 

121 

T2 

82 

394 

940 

2.17 

G+ 

116 

T12 

SO 

438 

939 

2 07 

G 

116 

T1 

83 

401 

934 

212 

G- 


T6 

73 

374 

893 

2.06 

G 


T13 

83 

392 

868 

1.89 

G- 
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Table 29 ^ 

Value of Weaning Weigiit of First Calf for Predicting Average 
Weight op Cal\'E3 Subsequently Produced by Same Cow* 


Cow Groups 

Average Weaning 
Weight of Flrat 

Calf from 
3-Year-Old Cows 

Average Weaning 
iVeiglit of Calves 
from Same Cows 
for Next 4 Ye-ars 

1 

321 

404 

2 

349 

417 

3 

383 

430 

4 

409 

443 

5 

441 

456 


• N’ew ^^exico FKperiment StAlion, Journal cf Anttnal Science, 6:451-460. 


In the fftt'Cnlf progrum (see Clmptcr 24) , milking ability, as reflected 
in calves cnrr>’ing a high degree of baby or milk fat and bloom, is of 
utmost importance because eomlition or finish plays such a large role 
in determining selling price for this type of calf. 

Dauglitcrs of high-producing cows arc most likely to make superior 
mothers. In an Oklahoma study, 54 cows were divided into two grinips, 
one a high-prodiicing group of 27 cows whose lifetime average produc- 
tion was olO pound? of calf wcancil per year per cow, and the other a 
group of 27 cows whicli wcancil an average of 471 pounds of calf per 
year. All calf weights were ailjustcd for age and sex — tliat is, weights 
were converted to a standaril 210-<lay age and heifer weights? 
converted to steer woiglits. Daughters of these two groups of cows, all 
sired by the same bull and droppcil in the same season, were bred to 
the same bull to ilrop their first calves ns 2-yenr-ohls. Daughter? from 
the better producing group of cows weaned 392-pound calvc'*, wlicrca’* 
the calves dropped by the daughters of the lowcr-jwoducing eow’* 
wcigiicd only 379 pounds, indicating that tlic productivity of the 
motliors was n good tool to use in >elccting replacement heifer'^. 

Weaning weight and grade of a calf arc also influenceil by tire sire 
Well coiitrolled te.«t.s, where soi’cral sirc-^ were mated to a uniform 
group of cows, linked upon pa-t performance, phowcii that dilTerenef^ 
in ndjusleil winning weigljt.s and in grade-' may he a-* much a-* 
pounds and one-third of a grade, rcsjicclively. I’rogeny te-tiap o 
fires in thi-' manner may keep a brcciler from ii-sing a poor sire more 
than one yc.ar. _ . 

Gaining Ablllfy. Many expcTiments eondueti'd with growing an' 
fattening iwef cattle, wliieh cxlcndcif licyond the age of weaning wlwn 
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gains are no longer being influenced by the level of milk produced by 
the mother, have shown that great differences exist in gaining ability 
on pasture or in the feed lot. Heritability ranges from 50 per cent 
upwards. When tliese licritabilities are based on final weights or on 
weights which correspond to selling wciglits after finishing, they reach 
the vciy high level of about 85 per cent. Data such as those shown 
in Table 30 indicate the e.\tcnt of the variation that may be due to 
sire differences, and of course the sire contributes only half of the 
genetic make-up or background of a calf. Perhaps of most significance 
is the final column in this table, in which the bulls arc rated on the 
ability of their sons to return dollars above feed costs in the feed lot. 
These differences in return above feed cast arc principally a result of 
differences in both rate of gain and efficiency of feed conversion or 
ability to convert feed into gains. Still another difference noted, 
though less variable, is that of slaughter grade, in which case the faster 
gaining steers outgraded the slower gaining steers. 

Because tlic heritability of growth rate is so high, the individual 
performance of prospective herd sires and replacement heifers on pas- 
tures or in feed lots is an excellent guide in making selections. For 
example, two lop-gaining hulls from the Balmorhca, Texas, Central 
Bull-Testing Station, purchase<l for use in the Blue Bonnet experi- 
mental herd, sired calves which, over a 5-ycar period, gained an 

Table 30 


AvZIUOE ReSCLTS or llECOniMIF-PEBFOmiANCE FfitDINO 
OF Eight Steesi from Each of 13 Bcix.?* 


Bull 

No 

Birth 

Weight 

(lb.) 

Weaning 

Weight 

Ob) 

Final 

Weight 

(lb.) 

DaUy 

Gain 

flb.) 

Slaughter 

Grade 

Returns 
Above Feed 
Costs ($) 

T7 

SI 

493 

1,079 

2 32 

C-J- 

148 

T9 

92 

464 

1,054 

2.34 

G + 

137 

T8 

82 

4G0 

1,040 

232 

G 

136 

T4 

79 

399 

9G5 

2.25 

G 

126 

TlO 

81 

422 

981 

2.22 

G + 

126 

Til 

84 

418 

998 

2.30 

G 

126 

T3 

81 

433 

1,004 

2.27 

G + 

123 

T5 

82 

397 

966 

2.28 

G-f- 

121 

T2 

82 

394 

940 

2.17 

G + 

116 

T12 

80 

438 

959 

2.07 

G 

116 

T1 

83 

401 

934 

2.12 

G- 

113 

T6 

73 

374 

893 

2.06 

G 

112 

T13 

83 

392 

868 

I.S9 

G- 

103 


• U.SJJ.A, Information Bulletin 18- 
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Table 29 ^ 

Vai-ue or Weaning Weight op First C*tP for Predicting Average 
^\’eight of Calves StiBSEQOENTi.T Proooced bv Sasib Cow* 

Average Weaning Average Weaning 

Weiglit of First Weight of Calves 


Cow Groups Calf from from Same Cows 

3-Year-Old Cows for Next 4 Years 



• New Mexico Evperiment Station, Journal of Animal Science, D; 461-4D6, 


In the fat-calf program (see Chapter 24) , milking ability, ns reflected 
in calves carrying a high degree of baby or milk fat and bloom, is of 
utmost importance because condition or finish plays such a large role 
in determining selling price for this type of calf. 

Daughters of high-producing cows arc most likely to make superior 
mothers. In an Oklahoma study, 54 cows were divided into two groups, 
one a lugh-producing group of 27 cows whose lifetime average produc- 
tion was 510 pounds of calf weaned per year per cow, and the other a 
group of 27 cows which weaned an average of 471 pounds of calf por 
year. All calf weights were adjusted for age and sex — that is, weights 


were converted to a standard 210-day age and heifer wciglits were 
converted to steer weights. Daughters of these two groups of cows, all 
sired by the same bull and dropped in the same season, were bred to 
the same bull to drop their first calves ns 2-ycar-oIds. Daughters from 
the better producing group of cows weaned 392-pound calves, whereas 
the calv’es dropped by the daughters of the lowcr-prtKiucing 
weighed only 379 pounds, indicating that the productivity of the 


mothers was a good tool to use in selecting replacement heifers. 

Weaning weight and grade of a calf are also influenced by the sue. 
Well controlled tests, where several sires were mntcil to a uniform 
grouj) of cows, based upon past performance, showeil that difference^ 
in adjusted weaning weights and in grades may be as much ^ 
pounds and one-third of a grade, respectively. Progeny testing e 
.sires in this manner may keep n breeder from using a poor sire 


than one year. , . 

Gaining Ability. Many experiments conducted with growing 
fattening beef cattle, which extcndcil beyond the age of weaning u icn 
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gains arc no longer being influenced by the level of milk produced by 
the mother, have shown that great diflfcrences exist in gaining ability 
on pasture or in the feed lot. Heritability ranges from 50 per cent 
upwards. ’When these hcritabilities are based on final weights or on 
weights which correspond to selling weights after finishing, they reach 
the very high level of about 85 per cent. Data such as those shown 
in Table 30 indicate the extent of the variation that may be due to 
sire difTcrences, and of course the sire contributes only half of the 
genetic make-up or background of a calf. Perhaps of most significance 
is the final column in tliis table, in which the bulls are rated on the 
ability of their sons to return dollars above feed costs in the feed lot. 
These differences in return above feed cost are principally a result of 
differences in both rate of gain and efficiency of feed conversion or 
ability to convert feed into gains. Still another difference noted, 
though less variable, is that of slaughter grade, in which case the faster 
gaining steers outgraded the slower gaining steers. 

Because the heritability of growth rate is so high, the individual 
performance of prospective herd sires and replacement heifers on pas- 
tures or in feed lots is an excellent guide in making selections. For 
example, two top-gaining bulls from the Balmorhea, Texas, Central 
Bull-Testing Station, purchased for use in the Blue Bonnet experi- 
mental herd, sired calves which, over a 5-year period, gained an 


Table 30 

Averaoe RescliTS or RECOBD-or-PEnroRUANCE Feeding 
OP Eight STEBt*? from Each op 13 Bulls* 


Bull 

No. 

Birth 

Weight 

(lb.) 

Weaning 

Weight 

(lb.) 

Final 

Weight 

(lb.) 

Daily 

(lb.) 

Slaughter 

Grade 

Returns 
Above Feed 
Costs ($) 

T7 

81 

493 

1,079 

2.32 

G+ 

148 

T9 

92 

464 

1,054 

2 34 

G + 

137 

T8 

82 

460 

1,040 

2.32 

G 

136 

T4 

79 

399 

965 

225 

G 

126 

TIO 

81 

422 

981 

2.22 

G+ 

126 

Til 

84 

418 

998 

2.30 

G 

126 

T3 

81 

433 

1,004 

2.27 

G-t- 

123 

T5 

82 

397 

966 

226 

G-t- 

121 

T2 

82 

394 

940 

2.17 

G-h 

116 

T12 

80 

438 

959 

207 

G 

116 

T1 

83 

401 

934 

2.12 

G- 

113 

T6 

73 

374 

893 

2.06 

G 

112 

T13 

83 

392 

868 

1.89 

G- 

103 
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average of 62 more pounds per calf during a 154-day feeding period 
after weaning, than the progeny of 39 untestod sires. Although it was 
said earlier that level of milk production can affect w’eaning w'eight, 
|iea\'y calves at weaning time tend usually to be fast gainers on pas- 
tures or in feed lots. This fact should allay the fears of feeders who 
sometimes express the opinion that heav'y''^'sigl^f'> fleshy calves or 
yearlings are to be avoided when purchasing feeder cattle. It is true 
that excessive bloom or milk fat may be lost after weaning if these 
calves are placed on rather poor quality wintering rations, but this is 
simply a case of not suiting the calf to the feed supply. 

EfHeicncy of Feed Conversion. Efficiency of feed conversion and 
rate of gain fortunately go hand in hand. Almost always iraproveinent 
in rate of gain resulting from selection is accompanied by a decrease 
in amount of feed required per pound of gain, Texas Experiment 
Station studies at Spur and at Big Springs demonstrated that the low- 
gaining 30 per cent of their steers required 1,137 pounds of total feed 
per 100 pounds gain, as compared with 982 pounds for the medium 40 
per cent and 957 pounds for the top-gaining 30 per cent. There is 
some evidence that efficiency of feed conversion is independently in- 
herited, but because this trait is generally so closely associated with 
rate of gain, improvement in the latter trait almost certainly results 
in more efficient feed converters as w'cll. Incidentally, it should also 
be mentioned that cattle which are bred to perform well on roughages 
or pastures likewise perform well on finishing rations. The fact that 
growthy, thin cattle gain better accordingly on heavy silage or hay 
rations than later when, as fleshy feeders, they are fed a finishing 
ration has led some feeders to speak of such cattle as good “roughage- 
type" cattle as contrasted with good "feedlot” cattle. It is doubtful 
if such differentiation is justified. 

Type or Conformation. Type or conformation is important m 
the live beef animal because of its association with carcass grade, and 
hence selling price. True, carcass grade in slaughter cattle depend? 
upon a combination of conformation, finish, and quality, and sertoHs' 
deficiencies in any one of these three points can downgrade a carcass. 
However, the buyer of feetlcr cattle, who may be looking at prospective 
feeders when they are thin, and even the buyer of slnuglitcr cattle, lets 
conformation bo the starting point in placing a value upon cattle. 

Owing to past experience with large, off-type cattle, some expericnceo 
feeders and breeders are concerned with wliat they think may happen 
to the “type" of cattle as a result of placing so much emphasis upon 
rate of gain, as is done in many performance testing programs. The 
amount of emphasis to place upon a particular trait is for each hrcc<ler 
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to decide but, as mentioned earlier, more progress can be made in those 
traits which have high heritabilities. As seen in Table 25, type or 
conformation as reflected by weaning grade, yearling grade off grass, 
slaughter grade, and carcass grade all have lower heritability than 
those traits associated with growth. Thus, since progress, or for that 
matter, change in either direction, comes more slowly for these traits, 
it is unlikely that type will soon be sacrificed as a result of an improve- 
ment in rate of gain. 

Fortunately most cattle which gain rapidly also grade quite well. 
A study of the relationship between the feedlot performance and 
appraised value or type score of 74 bull calves fed at the Fort Reno 
Station in Oklahoma revealed that competent judges, who knew nothing 
about the breeding and performance of the bull calves, placed high 
scores on fast-gaining bulla. It was found that two-thirds of the bulls 
which were among the top one-half on rate of gain were also among 
the top one-half for appraised value or score, as determined by visual 
inspection. This association between gain and type is not perfect, so 
scales should not bo substituted completely for the eye or on-foot 
appraisal. 

Conversely, placing type foremost in a selection program is bound 
to lead to disappointment so far as overall improvement is concerned, 
because the reverse of the situation just discussed is not true. That 
IS, animals which grade high cannot always be expected to gain well. 
Another way of stating this point is that there is little correlation 
between type and pcrfonnance, because the genes responsible for de- 
sirable typo may not be those responsible for performance. In fact, 
there may be no genes which affect both type and performance. Age, 
condition, health, season of the year, and differences of opinion on the 
part of judges or graders as to what constitutc.« ideal type, nil con- 
tribute to a high degree of inconsistency in grade or scores placed on 
the same animal. Investigators at the Arkansas station found that 
actual permanent differences betneen animals up to 10 years of age 
accounted for about half of tlie variation in scores for the same annnaN 
when scored semi-annually by a committee Young cows nursing tiieir 
first calves scored considerably lower than the same animals did either 
as heifer calves, bred yearling-*, or later as mature cows 

Carcass Merif or Grade. Aren of loin-eyo is an objective mea«ure 
of lean meat or tiie muscle content of a carens-*. The loin and rib arc 
the two higiicst priced cuts of meat in a liocf carca'-s, and !>ocf cattle 
breeders arc indeed fortunate that the heritability for ril>-eyc area i« 
one of the higiicst for all trait.s Oreat progress stantls to he made when 
more performance test stations include steers for slaughter tests so that 
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the bulls can be found which sire calves that yield especially meaty 
carcasses with large loins and rib-eyes and hea^'>' hind quarters. Even 
greater progress might result if some characteristic or feature of con- 
formation could be found in the live animal wdiich would accurately 
reflect carcass value, since more potential breeding animals could be 
evaluated. 

Tenderness of the lean portion of a carcass enhances its value. This 
trait in beef carcasses is especially important because of its consumer 
appeal, and it undoubtedly has much to do wdth whether beef retains 
its rank as the meat of choice wdth most housewives. Limited experi- 
mental data indicate that this trait is heritable and that its heritability 
can be classed as intermediate — that is, neither liigh nor low. 

Miscellaneous Traits. Still other economically important heritable 
traits in beef cattle that have value are disposition or temperament, 
sovmdncsa of feet and legs, shape of udder and size of teats, cancer-eye 
susceptibility, and such carcass traits as marbling and color of the lean 
and fat. These traits are difficult to measure, but when obvious weak- 
nesses creep into a herd with respect to these traits, selection against 
them should be practiced. 

Operation ot the Performance Test, Performance records mean 
most to a breeder when collected under conditions which are similar 
to those in ofTect on his onm farm or ranch. For example, a rancher 
in the Gulf Coastal region might find that c.attle that performed excep- 
tionally well in the high mountain country' of the northwest failed 
badly because of poor adaptability when exposed to the temperatures 
and humidity of lus home territory. Again, a breeder who may be in 
the business of rearing fat slaughter calves might be badly disappointed 
in the calves sired by a bull which did well in n performance test in 
the feed lot as a yearling on full feed. Undoubtedly, milk production 
should receive more attention in Ins case than performance as year- 
lings, since his calves will be sold for slaughter at weaning time ‘W 
soon afterwards. It becomes obvious that there is no one best }>cr- 
formance lest for all the varied climatic conditions and differences in 
feed supply and market goals found in this vast countiy'. 

Performance tc.-ting work foilay can generally he suhdividwl into 
three categories; (U On-tbe-tarm or -ranch testing with or u-itliout 
outside assistance, (2) olficial testing in test stations supcr\’iscd and 
controlled by breeder organizations, and (3) official testing in stations 
operated by agricultural colleges and experiment stations. 

Cooperative Government Beef Cottle Breeding Research Pro- 
gram. Guidance in performance testing programs has come from 
state agricuhural experiment stations and the United States Depart- 



HERITABLE PRODUCTIVE TRAITS IN BEEF CATTLE 


83 



FIG. 23. lodividual identification of all calves and accurate weights arc cssen* 
tial in carrying on a performance testing program. (C. H. Codding and Sons. 
Foraker, OkJ^oma.) 


ment of Agriculture, and this guidance is an outgrowth of state-federal 
cooperative breeding projects initiated in 194G. To date, 3G states 
(including Hawaii) have joined with the U. S. D. A. in a vast coordi- 
nated beef breeding project that represents all of the types of climate, 
feed supply, and programs of beef production. For convenience, the 
Work is organized into three regional projects designated as the West- 
ern, North Central, and Southern regional projects. 

Supervision of Performance Testing. Agricultural extension 
workers and vocational agriculture teachers arc doing much to cstablisli 
performance testing work on fnnns and ranches and arc often given 
the responsibility of supen'ising olTicinl testing stations. Ncccs^ar}' 
record forms and supplies and even portable scales arc supplicil by 
extension workers in many st.atcs. Scales arc nI«o often providoil by 
feed companies and, in other instances, local or state performance 
rcgi<5tr>’ associations provide sc.alcs. 

Because the type of cattle program, tjTic of fceil, and other factors 
varj- so much, eacli state or locality usually has to develop its own 
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best performance test, and aid can usually be secured from the local 
county agent, farm adviser, or vocational agriculture teacher. 

The Pcrjormance Registry /nfernnftonal is a non-profit organization 
uhicli was organized in 1955 to encourage the keeping of performance 
records of beef cattle and to footer the use of these records as an aid 
in selecting and propagating more productive breeding cattle. The 
objectives of the organization are listed in its constitution ns follows: 

1. To record olTicially the perfonnance and the production of tested 
animals registered with the various beef breed associations; 

2. To encourage accurate measurement of the performance and pro- 
duction of beef cattle; 

3. To promote the improvement of beef cattle in the economical 
production of higli quality meal; 

4. To cooperate with the various breed associations in the promoti(’n 
of hotter cattle; 

o To encourage the use of breeding slock with proven high gaining 
ability m both rt*glstorcd and commercial herds and help establish 
markets for the produce from such herds; 

G To publish such literature as deemed ncccssaiy to accomplish 
lhc«e ohjcctive.s; 

7 To aeciuirc and hold t-uch real and personal projicrty as may he 
riHiuirod to carry out t!ic as'-oeiations' corporate undertakings. 

Tlu»> tirganizaiion sponsors a rceopiition program for superior cattle 
by b^-ting such cattle in a I’crfonnance Rcgi’^tiy. Thus tlio organiza- 
tion »■» hopeful of merca‘-ing the appreciation of, and consequently the 
value of. superior breeiling .«toek. The orpaniration is protting and 
turn ba« meiniK'rw in 23 rtates and 2 foreign eounlrics. 

Dwarfism. Tlie "snorter" dwarf or freak ha« reached a frequency 
in t^o of the nin)or beef l>ree<fv si> that it? occuirence eau’^es suh'^tantial 
financi.-il and attention m«-t Ik* paid to it or it may reach propor- 
tion** ahirh breeiJrn. ran ill nffonl. 'nji« inboritc<l trail U characterize*! 
in the ncwlMirn c.alf by extreme riiortne*-** of leg and compactness of 
IkmIv. liulping forehead, protnaling longue, undershot jaw, labored 
lireatbing (-nortingi. iticoonlin.atiDn. and high mortality. Arizona 
aorken*’ reconle<l birth aeiglit* of large numl>er>» of tlwarf** and foun*l 
that m ight alone i< a f>or>r guide in «l}'*tinpii»h}fig <bear/ calve** nt 
birth Weiglit* alfove GO |>oiin<l* acre eommon, with n inaxiinU'U 
aeiriu of 70 pound* Wing rrconlitl, Tlie Irnzth of the fon’cannon 
a a* the only mra-urnble rhamrtrn«lir wlurb rnlber ron«i«lcnlly iliffcr' 
rnttiictj dtvarf* from normal calves at Idrtb 
* Ktprnm'nt JbdVlm JUS 




(fc) 


24 . Dwarf caUc^ winch ehow the itharpljr d»hf<I fact and paunch)' l>cl!y 
♦■f'arBCtcristic of the “bulhloR" dwarf, (a) AncUi dwarf, II montK* of aRw. 
fl*. W. GrrRor^', California napentnrnt Station.) (i>) Ilcrrfortl dwarf and normal 
rjiJf, both 10 monlJia of jure. flllinoM Experiment Slation.) 

IS 
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Growth in the dwarf calf may be normal for a few months, but 
those calves that do not die soon after birth seldom live beyond a year 
of age. Death usually results from respirator}* complications. Dwarf 
females that live to sexual maturity are usually fertile and live calves 
have been produced by dwarf females in exiJcrimental herds by Cae- 
sarian birth. 

Dwarfism is believed to be inherited as a simple recessive character; 
consequently, its occurrence follows the well-known pattern described 
b)’ Mendel’s law,* In other XTOrds, the birth ^of a dwarf calf is proof 
that the factor for dwarfism is present in the germ plasm of both tlie 
sire and the dam, as illustrated in Fig. 25. A bull or cow xvhich carries 
the dwarf gene transmits it to only lialf of his or her calves, none of 
which will be dwarfs, if the other parent docs not also cariy this gene. 
However, as is diagrnminatically shoxx'n in Fig. 25, the offspring wliich 
do inherit the gene from one parent in turn transmit it to half of their 
calves, and thus the character continues to be in tiic herd, in latent 
form, generation after generation. Dwarf calves appear in disturbing 
numbers when a bull carrying the gene is used in a herd in wliicli a 
high percentage of the cows also carry it. The probability of any 
particular calf inlioriting a dwarf gene from each parent is VI; the 
probability of it inheriting a dwarf gone from only one parent is Vit 
and the probability of receiving two nonnal gene*! when both parents 
arc carriers is Vi Thus in a herd of 100 carrier cows mated to carrier 
bulb, the result of a ^inglc enU crop may be expected to yield 25 per 
cent (Iwarfs, 50 per cent carriers, and 25 per cent normal non-carrier*, 
but chance can cause the obs-erved result to var\'. These facts mahe 
the elimination of dwarfism from a licnl in which it ha** bcconic 
cslnbli«he<l a long and expensive procedure. 

Tests for Dwarf Carriers. Itx'cognition of carrier or licterozygou'* 
animals wouhl .simplify the problem of ridding a herd of dwarfi‘'tn- 
Several have liecn propo-cd which showed iiromisc, only to fail 
in actual it-c. Investigators nre pre-cntly working on refinements of 
the “X-ray tot" ii-cd on the spines of calves at birth, and the “in-uhn 
te-t" uhich shows con«i<lcrable promise. Pm-pcctivc hcnl sires may 
be tc«tcd with the roa«(*na1dy sure ‘‘pnigcny lc^t.'’ This tc-t cc'ii-i-t' 
of mating the bull in quc*tion with a number td rott> pnjve<l to b’ 
carrier** by having proiluccd n dwiirf calf from the serwicc of n earner 
hull. If the pro«i>cclive sire i^ mated to 10 such cows and no dwarf 
calves arc prwhirctl, tlic chances nre only one out of a btmdre<J that 
the bull is a cairicr. Using fewer cows of coutM* <l(erva«os the value 

5J. 1* l.U'b sad 1*. N n«‘b“Ttk»* lnticnt*nrr of Dwarfi-m." //"’’* 

/.irJ J‘’ March I. Iy53, |'P 32-31. 
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(b) 

FIG. 25. (n) How the dwarf gene can be introduce<l into a dwnrf-frec herd. 
Fiftj' per cent of caU cs maj' be carriers, none »iU be dwarfs; (b) mating a carrier 
with carrier cows, 25 per cent of calves maj* be dwnrf-frcc, 50 per cent car- 
riers, 25 per cent dwarfs (Amona Bulletin 2GS.) 
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Table 31 


Methods or Testing a 

Dull for the Pre.sence of a 


IlEcnsstvE Dwarf Geve* 



Number of Qianccs out of JOO that Bull Carries 


Recessive Dwarf Gene When ' 

“N” Mating', of 


Type Indicated Below, Produce Normal Calves Oril.v 

Matins' 

Teat Bull 

Teat Bull 

Test Bull 

rs ") 

X 

X 

X 


Carrier 

Cows from 

Cows from 


Cows 

Carrier 

Carrier 



Sire and Dam 

Sire or Dam 

2 

5Q.3 

C9.S 

70.6 

4 

3l.fi 

48.2 

58.6 

f> 

17.8 

33.5 

44.0 

8 

10.0 

23.3 

34.4 

IQ 

S.O 

16.2 

20.3 

12 

3.2 

11.2 

20.1 

14 

1.8 

7.8 

15.4 

Ifl 

l.O 

5.4 

11.8 

18 


3.8 

0.0 

20 


2.6 

0.0 

22 


1.8 

5.3 

21 


13 

4.1 

2fl 


0.0 

3.1 

28 



2.4 

30 



1.8 

32 



1.4 

34 



I.l 

35 



0.0 

30 



08 


• J F. Ilmility, 42:215. 


of t!ic te*t <if j-hown in Tnljle 31. The (nh!e nNo tliat htrper 

numl>en« of coW9 nrc rofiuiretl in the propeny lest if liio tc^t cowj* nre 
out of enrrier cow.* nml by rnrricr t>irc< hut Imvc not llicni-cltf* 
(ifi)j>iM>»! ft dwnrf. 

In ft rommcrcinl lu*nl it i« tfoulitful if felUnR nil tljr tltnipfilen* of « 
carrier hull ttarrantr*!, economicnlly ^iK'nliinp, lH,'rau«c m loop ft* 
only non-carriiT hull' nre u-itl, no ilwnrf]i will In* dropiKnl by tin* coni'. 
True, the ilwarf pene will Ik? carrier! nlonp in the hcnl nnd furplo* 
heifor calves U-inp eohl iniplit lie Iwicht hy P4*mcone cNe ti» ►Inrt ft 
licrJ which wouM then c\'ni.am carrier ciiw* Tlie fart" are that 
cvrrj'one »ol<l nil the female* m»prrtct! of Uunp carriers, there stJtiply 
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would not be enough guaranteed non-carrier females available to start 
the new herds. Those available would be extremely high-priced owing 
to the strong demand and short supply, and there would still be many 
unsuspected carrier cows used for breeding purposes. 

Certain families or strains within tlie breeds are freer of the dwarf 
gene than others, especially within indmdual herds. There is some 
merit in buying bulls or replacements of such breeding, but certain 
limitations should be mentioned: (1) The price is sometimes very high 
and nearly always higher than can be justified for commercial breeding 
cattle; (2) such cattle may be inferior in performance and type, 
although they are not necessarily so; (3) cattle bought bj* family 
name may in fact have other breeding than that indicated by the 
family name. 

It appears that the incidence of dwarfism is almost certain to con- 
tinue to build up to a stabilized level of approximately 4 to 5 per cent, 
especially if carriers are preferentially chosen as replacements, unless 
a simple test for distinguishing the carrier animal is found soon. Dr 
>T. L. Lush has estimated that the incidence of dwarfism would stabilize, 
under usual culling practices on a farm or ranch, ns follows, under the 
conditions indicated: 

100% carrier bulls — 14.5% dwarfs 

80% “ “ — 10.0%. “ 

5070 “ " — 4.4% “ 

407o “ “ — 3.0% " 

20% “ " — less than 1% dwarfs 

This gene could be nearly eliminated from hertls rather rapidly if a 
test were developed which would |>osilivcly identify the carrier animals 
There are reasons to he optimistic that this discoverj* is not too <h«tant 
in the future. In the nicantiinc, although dwarfism is of considerable 
importance to some and of interest to all brwlcrs. this problem is not 
Koing to ruin tlie indu«tr>' ns some would have us believe. Placing 
more empba^is upon selection ba^wl on |>crformnncc and ui>on projtcr 
fec<ling and management stand® a better cbaiirc of incrca«ing tlie 
elTicicncy of beef cattle enterpri-e® than applying all one’s thoughts 
and energj* to solving the dwarf problem. 
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REPRODUCTION 
AND MATING 


Tlu* cent of calf crop wenncfl is the most important sinplo factor 
jn cletcnmniiiR profit or lo'^s in the cow anil calf pro^jram. The tenn 
“|K‘r cent of calf crop weanetl,” ns ii'CiI in this text, refers to the 
mimher of calvc" weancil from all tlie cows and heifers of hreeding 
ape in the herd at hreoilinp time. 

It 1 ' reliahly reported that the j>cr cent calf cro|' weaned is ns low 
as C() iHT cent in most of the Iionlv in certain areas, and not over 
IX) ixT cent in the he^t of hcnls throuphoiit the countr>' over a period 
of years Tahle 32 illu’^trates the effect of per cent calf crop weancil 
ujxin the co-l of each calf weaneil under vnrjdnp annual cow ro-ts. 
Thus ji heriMues ohviou'* that an ia>dcr>tandlnp of the i>h)>iolo} 0 ' of 
reprtMluction of Ixrf cattle i-* extremely jni|>ortnnt. 

Tabic 32 

I>rr«-r ur I’m (Vvr «>r <’«<ir VVr\sro 

ON ('«Kr <ir K»rii Cait 

Annual Cffw (V««t 

* t * 

too W) r/) 

JVl 

C’ftlf tV'l* < «*•» fw-r C*«ir \Vrahr*| 

fly 

irti ino so ro 

111 S'l f.7 

•■o I?-'. tnn 

TO H3 lU M 

rri ir.7 laa ii»j 

The Reprodcetlve Organ* of fhe Cow. TIi'* p-pn-hinive •yten 
of the rto' of ll** r.*tUta! irart nr.*l r«rtai:i I’fif*’-' 

Til'' t'lnt.'jl tfrtrl imy I*" dfcnl-tl a tul-** n,t«n*hes fn'”* 
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FIG. 26. The first goal of every cattle breeder should be the production of a 
healthy, vigorous calf, normally bom and well started by a motlier cow of 
suflicicntly good inherent milk production to raise a calf for every cow in the 
herd. (American Hereford Association.) 


posterior end of the body, forward into the body cavity. Tliis tube 
Varies considerably in size and shape throughout its length and, inas* 
tnuch as each part performs a special function in the process of 
reproduction, each part is spoken of ns an organ of the reproductive 
system. In accordance with such a definition the following repro- 
ductive organs exist in the cow: 

1. The Vjilva. The \'ulva is the exterior opening of the female 

genital tract. It consists of two labiae, or lips, which close the opcrimg 
of the tract, and of an internal chamber just within the Kabjac, c.nllcd 
the vulvar cavitij. Into this cavity opens the ttrethra, the duct from 
the bladder. . , , t 

2. The Vagina, That portion of the tract just fonvard of he ^'uIvar 
canty is called the vagina. It is about 10 inches m length and lies 
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iinincdiatcly below the colon. Its principal function is to afford a 
passage from the uterus to the outside of the body. 

3. The Cervix. This is a constriction in the genital canal that 
marks the division between the vagina and the uterus. It is also called 
the os vtcri, or neck, of the uterus, and is really a cone-shaped part 
of that organ which projects back info flic anterior end of the vagina. 
During cstnis or “licat” and at the time of parturition or calving, tljc 
ccivix is much dilated, but normally it is contracted so as to close 
the uterus. TVhen it is closed so tightly as to make the passage of the 
male sperm cells into the non-pregnant uterus impossible, sterility, 
of course, results. During pregnancy the cervix is tightly closed and 
is scaled against the entrance of bacteria by a plug of mucus 8ccretc<i 
by the mucous membrane of this region. 

4. The Utents. The uterus is that portion of the genital tract 
which is designed to retain and nourish the embryo or fetus between 
the time of fertilization and parturition. The uterus consists of a main 
portion or bodj/, lying iu<5t beyond the cervix, and two branches, or 
horns, into which the uterus branches at Us forx\‘ard end. In the cow, 
the body of the uterus is relatively small, whereas tlm (loms arc long 
and large. For a short way they o.vtcnd fonvartl nearly parallel to 
each otlier, tlien curve doumwards, outward, and backwards and tlicn 
upwards, terminating near the lower wall of the vagina. The horns 
of the uterus arc held in place by a lough, elastic membrane called 
the brood Ugavient, which forms a connection between the uterus 
and (lie abdominal walls. 

5. The Oviducts. At tlic terminal of cadi horn of the uterus is a 
thread-like tubule called the oviduct, wJijch lends to the ovary*. There 
arc two horns, just as there arc two ovaries and two oviducts. M’ 
though the ovaries arc but a short distance from the tennination of 
the utcni'*, the oviducts are so tortuous that the total length of each 
is some 5 or G inches. At its outer e.'vtremity Ibe oi*idurt broaden? 
out to fonn a /unnel-xhaficd opening eallcd the infundibiduM, into 
which the riiKnctl egg migrates when libernleil from the ovaiy. The 
walls of the oviduct arc coveiv<l with cilia or threaillike projection-', 
which facilitate the passage of the egg down into the uteru®. 

C. The Ovaries. The ovaries are groups of sjH’ciaHzod cell?, actu- 
ally out.«idc the genital tract, which prtKlucc, at fairly regular jK'rjo<l*. 
the ef/ffs, or ova, n« the female sex cells are cnllwl. In the eo'v tl"* 
ovaries lie loo-ely in tlie l)ody cavity alongside the fonvard part of 
the vagina. Tliey an* oval in s!ia{x*, about 1 inch in diameter around 
the thickest part. They m.ay In* felt with companitivc en'c by insert- 
ing the hand into the rtvtuni. Dunng advancwl pn-gnanej* the ovancs 
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FIS. 27. The reproductive s>-stem of the cow. 1, cervu or os uteri; 2, right 
horn of the uterus; 3, ovao” 4, broad ligament; 5, the infundibulum of the 
oviduct; 6, the oviduct. (After Williams in "The Diseases of the Genital Organs 
of Animals.’*) 


are displaced by the enlargement and forward and downwanl c-xtension 
of the uterus. Each ovarj* consists of a duster of small egg sacs, 
probably several thousand in number, and each sac is called a 
Graafian follicle. Evco* female is bom with a number of Graafian 
follicles and still others develop throughout the lifetime of the cow. 
Each follicle contains an egg which eventually is theoretically capable 
of being fertilized and grot\*ing into a calf. The follicles remain in 
an unchanged state until the advent of pul»crly when, one at a time, 
they begin to enlarge through an increase in the amount of follicular 
liquid within, until eventually the wall is ruptured and the o\'um 
lil»eratcd. Theoretically, the reproductive ability of a female persists 
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until fill the ova have perished through ovulation or because of 
disease or old age. As a matter of fact, probably less than a hundred 
ova are liberated througli ovulAtion during the normal life of a coiv. 
The thousands not liberated arc injured, or even destroyed, by 
diseases that alTect the genital organs or, escaping this fate, the ova 
tend to become atrophied and degenerate with the advent of old age. 
In cither ease, of course, the animal is rendered barren. 

From physiological studies it is known that reproduction is a vcr>' 
complex process which is carefully controlled by substances called 
ftonnoncs. Briefly stated, the role of hormones in reproduction is as 
follows: The process is initiate<l by the tiny pituitary gland, situated 
at the base of the brain, which secretes a hormone called gonadotropin 
which, upon being taken up by the blood stream, stimulates the growth 
of a Oraafmn follicle in one of the ovaries. Now this enlarging 
Graafian follicle itself produces a hormone called estrogen which, upon 
entering the blood stream, stimulates the secretion of mucus in the 
vagina and acts upon the central nen'ous system to cau«o tlic cow to 
show signs of “lioat.” Upon the niplure of the Graafian follicle the 
production of estrogen is stopped and a substance known as corpus 
lutcuin is fonned in the crater of the follicle. The corpus lutoum 
secretes a third hormone called progesterone which (1) inldhits the 
production of gonadotropin by’ the pituitarj*, thereby preventing 
the development of another Granfinn follicle, and (2) prepare.^ the 
nnicoui lining of the uterus to receive an<l nourish tlic fertilized egg 
However, if the cow was not sciA'cd or, if served did not conceiw, the 
corpus luteum begins to ilegimoratc in about IJJ days anti the secretion 
of proge^te^ouo i*. stopped. whcrcu|>on the pituitaiy gland 
begins the proilurlion of gonadotropin to start the proce?s all over 
again. 

Should the cow l>c served during cstnis and the ovum be fortiIizo<h 
the corpus luteum remains in the ovni^’ throughout pregnanev and 
continues to produce proge>UTone, which prevents llie ilcveloptrient 
of Grnafmn follicles and hence, the occurrenec of rstru'*. Normally 
tlie coriu«'‘ luteum atrophies within nliout G weeks following calving, 
at which tune pivparation (or the resumption of the e-tnis cycle tahes 
place Occ.aslon.illy the corjms luteum fails to alropfiy at the normal 
time after calving, inducing temporniy sterility. Such a '‘rvtninr<I 
ron>u< luteum i< coiumnnly tenmsi an ornrion rysl. If the cy^t i* 
exiwllcif from the ovary, which can !«' done by a veterinarian or 
cxiH-nenee*! benbinan by working through the nrtuin, the c<>w u-uaily 
Ix-gin* C'tnis within a few days, after which she c.an Ih* serMd. 
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Esfrus gnd Conception. From the standpoint of the practical 
cattleman, the process of reproduction begins witli the onset of estrus 
in the heifer. Ordinarily this condition, known as puberty, is first 
observed in heifers soon after they reach I year of age, although some 
heifers reach puberty while still nursing and thus arc in danger, if a 
bull is running with the herd, of being bred when they are as young 
as 6 to 8 months of age. Liberal feeding appears to hasten the advent 
of puberty and scanty feeding tends to retard it, 

A few’ hours after the end of cstrus an egg is liberated by the rupture 
of a Graafian follicle, thereby presenting the conditions for conception 
and pregnancy. The inter%'al between the end of estrus and ovulation 
varies from 6 to 20 hours (Table 33), whereas the time required for 
the male sperm to travel from the vagina to the oviducts, where 
fertilization normally occurs, is only a few minutes. Consequently 
it is advisable to delay breeding until tow’ord the close of the heat 
period, or ev’en a few hours afterwards, to favor the jtrcscncc of 
strong, vigorous sperm in the oviduct at the time the egg is liberated. 

Table 33 

The Time IhTERVAL Between Esmus and Ovul.vtjov in BcEr Cows* 

Intrrval Between Kntl 

End of EfitriM Time of Ovulation of and Ovulation 


Hour 
of Day 

Number 
of Cows 

Hour 
of Day 

Numlier 
of Cowfi 

Interval 
in Houm 

Numlier 
of Cow’S 

4- 5 r,M, 

2 

10-U I’.M 

1 

1- 2 liouni 

0 

6- 7 p.M. 

7 

12- 1 A.M. 

0 

3- 4 Iioure 

0 

8- 9 I’.if, 

7 

2- 3 A.M. 

0 

5- 0 hours 

2 

10-11 P.M, 

7 

4- 5 A.M. 

0 

7- 8 hours 

1 

12- 1 A.M. 

10 

0- 7 A.M. 

1 

9-10 hours 

0 

2— 3 A.M. 

4 

8- 9 A.M 

7 

11-12 hours 

a 

4- 5 A.M. 

2 

10-11 A.M. 

5 

13-14 hours 

8 

0- 7 A.M. 

0 

12- 1 P.M. 

5 

13-19 hours 

11 

8- 9 A.M. 

0 

2- 3 P.M. 

11 

17-18 hours 

9 

10-n A.M. 

1 

4- 5 P.M. 

5 

19-20 hours 

1 

Total olv 


fr- 7 P.M. 

1 

31-22 hours 

2 

wrvation* 

40 

8- 9 P.M 

2 

29 hours 

1 

Mean ending 
of Mtrus, 
10:30 p.M. 


Total ol^- 
«.rvatJon« 
Mran liour of 
ovulation, 

1:00 p « 

38 

Total ol^ 
H-n^ation* 
Mean interval 

14 9 hours 

40 


• Adaptwl from Jourruil oj An^ruil Srirnre. I I'W- 


96 


BEEF CATTLE 


Since the duration of cstrus in cattle is very short, seldom exceeding 
18 hours, to delay breeding too long may result in the cow’s being out 
of heat if natural mating is attempted. In studies made at the Michi- 
gan station with beef cows, 4 p.m. w’as the earliest and 10:30 p.m. the 
average time of day at which estrus ended. Hence it would seem that 
cows that are to receive only a single service should be bred in late 
afternoon. If two services arc possible, one should be made soon after 
the cow is obseived to be in heat, usually in the morning, and another 
attempted in the evening. Artificial breeding is most likely to be 
successful jf insemination is made on the morning of the day after 
cstrus. If hand mating in a breeding chute is practiced, bulls can be 
trained to serve cows the morning after estrus. 

Signs of Estrus. Cows vary greatly in their behavior during 
estrus. However, the condition can usually be detected by marked 
nervousness on the part of the animal and by her attempts to mount 
other membors of the herd, which in turn often mount her. A close 
examination usually discloses a noticeable swelling of the labiae of 
the Milva, which often appear slightly inflamed in liglit-skinncd 
animals. 

As a rule estrus is accompanied by a slight mucous discharge. 
Rarely is there any loss of blood until a day or two after cstrus, 
when a alight bloody discharge or "menstruation” sometimes occurs. 
Many herdsmen believe that the appearance of blood on the genitals, 
hips, or tail following brooding is an indication that conception has not 
taken place, but this theory is refuted by reliable research. 

Duration and Recurrence of Estrus. As has already been men- 
tioned, the heat period of a cow is very short. While the entire time 
that she is in estrus may be ns long as 24 or even 36 hours, the interval 
during wliich she willingly submits to nalur.al seiwice by a bull is 
generally much sliortcr, usually not over’ 12 hours. Seldom does 
cstrus continue overnight or for longer than early rooming until late 
afternoon; hence the saying by old herdsmen, “Breed a cow before 
she lies down.” 

Unless fertilirntion takes place, heat periods nonnally recur at 
intervals of approximately three weeks. There is some variation in 
the length of the ostnis cj'clc even in the same individual. As a rule, 
however, it is seldom shorter than 18 or longer than 21 days. Cows 
that are to be bre<l sliould l>e clo'cly obser^’cd at least twice a day 
during the third week following their last heat period. 

Estrus, of course, <loes not nonnally appear during the period of 
pregnancy Its occurrence at this time is often followed by alwrlion. 
although there are numerous instances on record in wliich pregnant 
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cows have been sen-ed in apparently normal heat periods with no ill 
effect whatever on the embryo. Normally about 6 weeks after parturi- 
tion estrus again appears. However, few co’mnen breed their cows 
so soon after calving. The common practice is to wait about 2 or 3 
months, so that the calves will be born at the desired time in the 
calving cycle. 

Age gt Which ie Breed Heifers. Inasmuch as the process of 
reproduction, and especially lactation, imposes a hca\y tax upon the 
mother, heifers should not be bred until they are reasonably mature. 
Nature apparently provides that the growth of the fetus and care of 
the young shall take precedence over everything else, even over the 
requirements of the body of the mother for maintenance and growth. 
Whether or not arrested growth of the young cow, brought on by too 
early calving, is resumed later depends upon the treatment accorded 
the heifer after calving and lactation. 

There is much evidence that gestation has a less stunting effect 
upon immature heifers than has lactation. Tliis statement seems 
reasonable in view* of the fact that the newborn calf contains only 
about 15 pounds of protein and 3 pounds of fat, whereas about 66 
pounds of protein, 70 pounds of fat, and 90 pounds of carbohydrates 
are in the milk produced by the young mother during the first 4 months 
of lactation.' Consequently it appears that the average daily demands 
on the mother during lactation are several times greater than those 
during gestation. This fact has considerable importance in the acci- 
dental pregnancy of an immature heifer. If the heifer is not herself 


Toble 34 


PnoDuenoN Records at Years tor Cows That Calved 
First as Two- and Tiibee-Year-Olds* 


Akc Rt First Calvins TuenYrar-OMs ThrcP-Ycar-OI^ 


Number of cows comparwl 

fO 

00 

Number of pos.sibIc calvingst 

38-1 

298 

88.2 

53 

Number of calvp* weaned 

350 

Per cent calf crop weaned 

Numlxjr of calves weaned per cow 

91.1 

C.4 

Av. weaninc weights, pound* 


487 

(corrected for age and sex) 

Cow co<it /cw t. calf weane<I (f ) 

477 

1002 

11.73 


* OlKlioma MP Xo. 48, 1957, p. 40. , 1 1 

t Considers the total numl>or of time* Ihv vows *liouW 
valf crop is ba.*cd on this fiRurr. 

' C.litomi,. Ejlrn-ion Cirralir 131. WII!. PP 


have ralvisi. 


I’l r mil 
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If heifers are bred as yearlings to calve as 2-year-olds; 

1. Size at first breeding is more important than age. 

2. Total number of calves weaned and total weaned calf weight 
during a cow's lifetime favor breeding as yearlings provided necessary 
assistance is at hand during calving. 

3. Heifers bred as yearlings may never reach normal mature size, 
especially if supplemental winter feed is low. In any case, maturity 
is delayed 3 or 4 years. 

4. Average weaning weights of calves produced by heifers bred first 
as yearlings \vnll be slightly lower than those of calves produced by 
heifers bred first as 2-year-olds. 

6. Cow cost per hundred pounds of weaned calf favors breeding 
heifers to calve first as 2-yenr-oIds. 

6. More heifers will need assistance at first calving if bred to calve 
as 2-year-olds rather than as 3’s. 

7. Using Angus bulls to brce<l yearling Hereford or Shorthorn 
heifers is a worthwhile practice, if pasture calving is followed, espe- 
cially if experienced assistance is not available during the calving 
season. The reason is tliat the resulting calves tend to be somewhat 
smaller at birth. 

8. Level of supplemental winter feed has more effect on the weight 
of the cow than upon the weight of the weaned calf or per cent calf 
crop weaned, provided minerals, carotene, and protein are adequate in 
all cases. 

9. The feed or pasture available during the nursing period affects 
'^’eaning weight more than the age at which a licifcr is first bred. 

Tlic choice of age at which first to breed heifers tlius depends upon 
the ration available during the first winter ns heifer calves, the level 
of management available during the calving season, and the qualitj 
nnd quantity of summer pasture available fluring the lactation period. 
Small ranch herds and farm licrds tend t<i practice lirccding n« 
yearlings, wlicrcas large sprc.ids generally fbut not always) hree<l 
heifers first as 2-ycar-olds. 

The Breeding Season. The time of the breeding sea'^on. of cour>e. 
depends upon when the fanner or rancher would most like lii'^ calves 
to be bom. Since the average gestation pcrio<l is 2S3 d.ay.-. tnatmg 
riiould begin approximately 9 months and 10 day.« Irefore the carlie«l 
date on which calves arc wanted. Although jl higlily desirable to 
have nil calves bom ns close together ns po-ible. U will be founri that. 
hccau«e of irregular cstms tx’f'ods of sonic cows and failure of oitier* 
to conceive from the fir.«t ^■cmcc. the |H?rio<l nf calving, even in the 
manngc<l !ier.b. usually extemls over 2 or .1 months .^ny 
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greater irregularity in the span of calving time is to be regarded as 
highly unsatisfactory, especially in a commercial herd. Bulls should 
be removed from the pastures within 4 months or less after the begin- 
ning of the breeding season. Actually, leaving the bull with the cows 
for 60 days gives each cow in the herd three opportunities to conceive, 
which should be enough if the bull is fertile and active throughout the 
breeding season. Pregnancy tests in the fall will reveal open or non- 
pregnant cows, which should be sold for slaughter. 

Spring and Fall Calves. Insofar as possible, the commercial 
cattleman tries to have his calves bom at a time when the weather 
conditions are most favorable. This means that they should be bom 
either in the spring, after the cold weather of winter but before the heat 
and flies of summer, or in the fall, before winter has arrived. The exact 
calendar dates depend somewhat upon the latitude and, in the western 
states, upon the altitude as well. Table 36 shows the results of one 
study on the effect of birth month on survival, growth, and weaning 
weight of beef calves. By far the greater number of the calves of 
the country are bom in the spring. However, some farmers, especially 
in the central and southern states, find it more to their advantage 
to have the calves dropped in the fall. Below are listed the principal 
advantages claimed for spring- and fall-bom calves, respectively: 

Advantages of Spring Calves 

1. Dry cows can be wintered more cheaply. 

2. Calves are of good age by winter and can stand cold weather 
better. 


Table 36 


Tin: Effect of Month of Birth on tub StmviVAt, Growth, and 

EANINO W'EIGHT OF BbBF CaLVES* 


Month 

Number 

of 

Cows 

Number 

of 

Calves 

Percent- 
SEP of 
Calf Crop 

Average 

Age 

Weaned 

Awrage 

Weaning 

Weight 

At’crage 

Daily 

Gain 

Percent- 
age of 
Total 

Januao' 

130 

128 

085 

275 

558 

1.72 

1.2-1 

February 

714 

670 

04.7 

250 

503 

1.69 

6.52 

March 

3.625 

3,474 

05.8 

221 

466 

1,75 

33.53 

.\pnl 

4,3C6 

4,183 

05.8 

108 

433 

1.79 

40.37 

May 

1.54S 

1,447 

03.5 

180 

402 

1.79 

13 90 

June 

335 

326 

07.3 

163 

374 

1.81 

.315 

July 

20 

20 

1000 

130 

355 

2.10 

0.20 

Peptember 

ll 

10 

01 

336 

506 

1.53 

0.10 

October 

16 

15 

03.7 

284 

517 

1.61 

0.13 

December 

00 

K3 

02.2 

304 

.5.57 

1.57 

080 


• Charles R. Kyd. MK^ouri nxlen’Mon Ben-iec. Information to the author. 
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3. Cows milk better while on grass than they do on drj’ %\Tntcr feed. 

4. Labor is saved when cows and calves run together on pasture. 

5. Calves may either be sold at weaning time ^\*ith no wintering, or 
as yearlings wdth but one wintering. 

6. Cows are bred while on pasture, when they are most likely to 
conceive. 

7. A smaller investment in shelter and equipment is required. 

Advantages of Fall Calves 

1. Cows are in better physical condition for calving in the fall than 
in the spring, hence the calves arc likely to be stronger. 

2. Young calves escape the severe heat and the flics of midsummer. 

3. Upon being weaned the calves may be turned on grn.^s instead 
of being put in a dry lotj grass takes the place of milk to a considerable 
extent. 

4. Cows that freshen in the fall milk longer than those that freshen 
in the spring. Spring grass stimulates milk flow in cows that calved 
the preceding fall, whereas changing to drj' feed in the fall tends to 
diminish milk flow in cows that calved the preceding spring. 

5. The greatest number of cattle are on hand during the winter 
season when labor for their care is available. 

C. Cows are bred in tlie winter when hand mating is convenient. 

7. Creep feeding, when practiced, Is more convenient. 

8. Calves are weaned at a more favorable marketing time, whether 
cold as Stockers or as fat slaughter calves. 
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Jan. Feb. Mar. Apr. May June July Aug. Sepf. Oct. Nov. Dec. 


FIG. 29. Birtha o£ calves by months. Nearly 50 per cent of all beef calves 
are barn during March, April, and May. (USI3A.) 

It will be seen that the advantages of spring calves have the most 
weight under extensive rather than intensive methods of cattle pro- 
duction. Fall-born calves, on the other hand, are particularly 
suited to small farms where beef cattle are only one of the several 
enterprises that contribute to the income of the general farmer. Farms 
once equipped for dairying may well utilize their equipment and 
buildings with a fall calving program. In regions where winter small 
grain pastures arc important, a fall calving system fits extremely well, 
because it enables the cow herd to utilize such pastures to the best 
advantage. 

In some of the Western Range area, notably the Sandhills region 
in Nebraska, the practice of splitting the calving season into a spring 
and a fall season is increasing. Apparently this is being done because 
the ranchers believe they can sell more pounds of calf per cow with 
tnis combination. The fall-dropped calves are usually sold the follow- 
ing fall, weighing 600 to 700 pounds. In marketing circles these calves 
are called calf yearlings.” Another reason some give for this practice 
is that the ranchers select from the fall-dropped calves their heifer 
replacements for the main herd, which calves in the spring. This 
procedure enables them to compromise on the breeding date for the 
first-calf heifers since they will be calving at 2^/2 years of age. The 
replacements for the fall-caRdng herd come from the spring-dropped 
calves for the same reason. Naturally this system is adaptable only 
to herds large enough to make splitting the herd practical. 

Methods of Mating. Three methods of mating are followed: 
hand mating, pasture mating, and artificial insemination. In hand 
breeding the bull is kept separate from U>c cow herd. Whenever a 
cow is observed to be in heat during the breeding season, she is turned 
in ^^^th the bull, where she remains until she is served; or, as is often 
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done in purebred herds, she is led into a level lot or into the breedinp 
chute and held or tied while she is being scr\’ed. The bull may or 
may not be managed by an attendant. As a rule, only a single sen'ico 
IS permitted in hand mating and the cow is removed immediately 
after copulation. 

Usually a bull is somewhat excited after he has bred a cow and 
will, if allowed to remain out in his lot, wear himself out by walking 
back and forth along the fence, seeking a way to come again with 
the cow. Consequently, it is advisable to return him to his stall in tlic 
bam for an hour or two until he quiets dowm. While in heat a cow 
should be kept away from the herd if practicable, whether she is 
sen’ed or not. Otherwise the entire herd is likely to be disturbed by 
her riding and being ridden by the other cattle. When such riding is 
done by cows well along in calf, abortion sometimes results. 

In pasture mating the bull is allowed to run with the breeding licnl 
throughout the breeding season. Data shown in Table 37 demonstrate 
that most of the cows which are easily settled will settle either from 
the first or second service. The table also shows that even after six 
estrus periods 27 per cent of the cows were still not settled. Tlicsc 
cows doubtless would be difficult to settle under any system of mating 
®nd should be culled. 

Posture mating saves the labor involved in the daily inspection of 
the herd for cows that are in heat and in driving llicin to the breeding 


Table 37 


The Calculateu EsTRe.** I’kriod at Which C«>h 8 CoN’CEn'En 
Durino a Breedi.no Se\*M)S wmi I’A-srenE MATisa<»* 
(Data from U.S.D.A. i:x|>eriitM*nt Station, Jeanrn-tte, 


Number 
Penal of Cows 

(SO^lay n.vis) ConeeivinR 


205 

2ml 155 

3 nl fil 

■tth 30 

5 th 19 

f.th 3 

foul: 120 — * 

_ H moolla) J03 


Porrentace of Ifrnl 

100 % Fertility 73 % Fertility 


For CUmii- 

Pfriw l lati\-e 

52 52 


2 S 

11 

5 W 

3 W 

I too 


For Cumii- 

Penwl I.itive 

"~ 3 S 3 S 

20 5S 

8 M 

4 m 

i m 


100 


73 


'•'aumn; of Animnf .SnVnrr. Vol 3 . p 158 
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pen for service. Moreover it precludes the possibility of a cow’s 
“going by” unbred because of the failure of the herdsman to detect 
her estrum. The objections to pasture mating are the following: 

1. All cows that run in the same pasture are bred by the same bulb 
or by any one of several bulls if there is more than one bull present. 
This makes it impossible to be certain of the sire of each calf. This 
information is essential in herds on performance test or in purebred 
herds. 

2. Bulls W’ear themselves out by repeatedly serving the cow while 
she remains in heat. Sometimes as many as six or more services are 
performed. Because of this tax on the bull’s energy he can settle 
fewer cows. Instances are not uncommon in W’hich immature bulls 
are rendered permanently sterile through excessive copulation. 

3. If two or more cows are in heat at the same time the bull may 
give all his attention to one of them, allowing the others to go unbred. 

There is little doubt that in a herd of commercial cattle the dis- 
advantages of pasture mating are more than balanced by the saving 
of labor involved and the greater certainty of getting all cows in calf. 
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With purebred cattle, however, pasture mating is Jess widely used. 
Here, certain knowledge as to whether a cow has been served, the 
particular bull performing the service, and the date on which it 
occurred is so important, especially for sale cattle, that many pure- 
bred breeders resort to pasture breeding only as a check on their cows 
after they have been hand bred. Pasture mating is also used to some 
extent in large purebred establishments where the number of bulls 
and pastures is such as to permit the division of the herd into lots 
of 15 to 25 cows, each with a bull at the head. 

Artificial Insemination. Artificial breeding has not been prac- 
ticed as widely by beef cattle breeders as it has by dairymen. No 
doubt the absence of an easy, objective method of measuring merit 
in beef cattle, comparable to the milk production records of dairy 
cows, has been largely responsible for the limited use made of this 
method of breeding. Performance tested beef bulls arc now, however, 
being added to the bull studs of many artificial insemination associ- 
ations. Owners of small commercial herds should by all means avail 
themselves of this sen-dce if practical. 

Another and perhaps more Important reason for the limited use 
made of artificial insemination by the practical cattleman is the diffi- 
culty of determining when beef cows are in heat. Beef cows that run 
together day after day are much less inclined to ride one another than 
are dairy cows which are stabled at night and turned together after 
being milked in the morning. The fact that the breeding season for 
beef cows generally comes at the time of year when they are on 
pasture, often on a remote part of the farm, makes it very difficult 
not only to determine each day which cows should be bred but to 
separate these cows from the herd and drive them to the bam or corral 
where they are to be inseminated. The daily sorting out of cows 
suspected of being in heat, driving them to the corral, confining them 
in the squeeze gate, and returning them to pasture result in n great 
deal of disturbance to botli cows and young calves, which is harmful 
to the herd. Added to all these disadvantage.? is the fact tliat often a 
relatively low percentage of cows conceive at the first insemination 
Usually after 2 or 3 months of artificial breeding a bull is turned 
with the herd to settle the cows that are still open. As a result the 
next year’s calves show much variation in age and weight, thereby 
complicating their feeding and management. 

No doubt artificial insemination will be found satisfactorv’ by the 
small breeder who owns only 4 or 5 carefully selected purcbre<l cows 
or 8 to 10 high grades— too few to justify purchasing and kct'ping a 
really good bull. It is also of great value in large purebred herds by 
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permitting the mating of an outstanding sire to many more cows than 
he could handle by either hand or pasture breeding. Bulls owned in 
partnership can be used in several herds, often located hundreds of 
miles apart, by resorting to artificial insemination. Purebred breeders 
should know the rules of their respective breed associations before 
using this method of breeding, however. 

Lastly, artificial insemination can be employed to advantage in 
prolonging the usefulness of valuable sires which, because of accidents 
or advanced age, can no longer perform natural service. The recent 
development of a teclinique for freezing semen so that it can be stored 
almost indefinitely in a “semen bank” shows promise of being one of 
the greatest advances of all time in the field of animal husbandry. 
Semen from very outstanding sires can thus be used to inseminate 
outstanding cows long after the sire’s death, and enough semen can 
be stored to produce literally thousands of offspring. 

Use of a Breeding Chute. The breeding chute resembles a 
narrow, single stall, merely wide enough to admit a mature cow 
easily The sides of tlie stall are surmounted by 2- by 10-inch planks 
at such a height as to permit the bull to support himself on his front 
legs during service. This, of course, relieves the con* of supporting 
the bull's weight. Breeding chutes are especially valuable when 
young heifers are mated with an old, hea\'>’ bull. Chutes are also used 
in breeding cows that exhibit outward signs of estrus yet refuse to 
stand for scn,*ice, and cows can be force-bred the following morning 
if not bred on the day of estrus. 

It should be stated that some bulls absolutely refuse to work in a 
breeding chute, whereas others that have long been accustomed to 
a chute almost refuse to sen'e cows outside it. Occasionally a bull 
is found that, because of some peculiar conformation of abdomen or 
sheath, has difficulty in perfonning service unless the hind-quarters 
of the cow are lowered. This can easily bo done by digging a hole 
at the rear of the chute and standing the hind feet of the cow in this 
hole. 

Directions for constructing a breeding chute, with an illustration 
of it, may be found in Chapter 27. 

Number of Cows Per Bull. The number of cows that can be 
successfully bred by a single bull depends upon, first, the age of the 
bull, and second, the manner in which the cows and bull are hancllc<!. 

yearling bull may be allowed an occasional son'icc but in no case 
should he be mated with more than 12 or 15 cows during a breeding 
sea'-on of 2 or 3 months. Two-year-old bulls are capable of caring 
for 25 to 30 rows and a bull 3 years old or over can be counteci on to 
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Table 38 

Effect op Bull-Cow Ratio on Length of Calving Period* 


Length of Calving Period 


Cows 

Num- 

ber 

Num- 

ber 

Average 

Calf 

Aver- 

Minimum 

Period 

Maximum 

Period 

per 

of 

of 

Crop 

age 

Number 

Number 

Bull 

Herds 

Cows 

(per 

cent) 

(da33) 

of Cows Days 
in Herd 

of Cows Daj-s 
in Herd 


20 or less 

5 

756 

95.4 

77 

51 

53 

455 

99 

21-30 

36 

3,6S2 

94.5 

102 

101 

41 

110 

219 

31^0 

12 

1,223 

93.1 

118 

34 

46 

SO 

212 

Over 40 

12 

2,027 

93.6 

132 

82 

73 

no 

243 


• Compiled from Mimeographed Reports of Kansas Beef Production Contest, 
1946-1950 inclusive, Kansas Extension Service. 


handle 40 to 50 cows if hand mating is practiced. If pasture mating 
is followed these figures should be reduced by about one-third. In no 
case should a bull under 15 months of age be allowed to run with 
his cows. Instead, hand mating should be used and but a single 
service allowed per cow. 

As the size of the herd is increased, more bulls should bo provided 
in relation to the number of cows since there is always a tendency for 
a large herd to break up into small droves of 10 to 50 cows eacli. The 
number of bulls in the herd should be sufficient to make sure that 
there is little chance of any such drove of cows remaining long without 
a bull. 

Table 38, compiled from published records of tlie Kansas Beef 
Production Contest, indicates that more than 25 cows per bull is likely 
to result in a calving period that extends over 4 to G months or even 
longer, if the bulls are left with the herd until all the cows arc 
settled. If they arc rcinovcil earlier some of the cows wnll not have 
been bred and will produce no calves the following year. 
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uterus. It has many blood vessels which lead into the placenta. The 
amnion is a membrane that begins at the navel and surrounds the fetus 
like a sac, enclosing it entirely. It contains a liquid which serves to 
protect the fetus from external injury. In the cow there are about 6 or 
7 quarts of this liquid, which is called the ajnniotic fluid. During 
parturition the amniotic fluid serves to lubricate the vagina; thus aiding 
in the expulsion of the fetus. The allantois is a large membranous 
sac, between tlie chorion and the amnion, containing the fetal urine. 
The urine enters the allantois through a tube from the fetal bladder, 
called the urachm. All of tliese membranes, taken together, constitute 
the fetal membranes or “afterbirth.” 

The Placenta. The term placenta refers to those portions of the 
fetal membranes and their annexes that serve to unite the mother and 
the fetus. Although there is no direct vascular connection, the blood 
vessels of each lie very close together so that an interchange of ma- 
terials can be effected through their extremely thin, extensive walls. 
The capillaries of the fetal membranes, especially those of the allan- 
tois, which penetrate the chorion, become imbedded in the mucous walls 
of the uterus where tliey come in contact with the capillaries of the 
uterus. Through their walls “there is a free interchange of nutritive 
and waste products, but not of cellular elements The separation of 
the fetal from the maternal circulation is so complete that most micro- 
organisms of disease do not ordinarily pass through.”^ 

This penetration of the capillaries of the fetal membranes into the 
walls of the uterus is by no means general over the entire surface of the 
impregnated horn. Rather, such contact is made only at certain spe- 
cialized areas known as cotyledons or materjial placentae, which are 
illustrated in Fig. 31. These areas are merely small prominences 
resembling scars or warts in the non-pregnant cow, somewhat oblong 
in shape, with their long axis at right angles to the long axis of the 
Fallopian tube. Since there are 40 to 60 cotyledons in each horn the 
cow is said to have a multiple placenta. 

During pregnancy these cotyledons greatly enlarge and numerous 
follicles or depressions form on their surfaces, ns seen in Fig. 32. Into 
these follicles the villi of the chorion and the other fetal membranes 
are inserted, thus making an extensive and extremely close attachment 
between the fetus and the mother. These groups of villi of the fetal 
membranes are termed the fetal placentae. Since each fetal placenta 
surrounds and “dovetails” into a maternal placenta, it follows that the 
fetal and maternal placentae are present in equal numbers. Between 
the placentae the chorion is free from the walls of the utcnis. 

MV. L Williams. I'elcnnary 1917. p 128. 
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Inasmuch as estrus normally precedes o\’ulation by ecvernl hours, 
the spermatozoa of the male usually have sufficient time to reach the 
oviducts, where they await the liberation of the ripened egg. Kormall) 
fertilization occurs in the infundibulum of the tube, although there may 
be times when it does not take place until the egg reaches the uterus. 
The length of time required for the ovum to traverse the Fallopian 
tube IS not definitely known but probably is approximately 10 days. 
During this time the fertilized egg, now known os a zygote, is under- 
going division or segmentation. While increasing little, if any, in size, 
the egg by successive steps of cleavage divides first into 2, then 4, 8, 
16, 32, and so forth, segments, finally reaching a condition kno^Ti as 
the morula, or mulberry, stage. Soon after reaching the uterus the 
zygote becomes greatly enlarged by the absorption of fluids, and seg- 
mentation proceeds at a very rapid rate. Also the cells begin to 
exhibit marked differences in size and shape, first assuming the appeaf* 
ance of well-defined layers; later, the differentiation of cells and tissues 
to form the different systems of organs of the embryo takes place. 

For the first 5 or 6 days the segmented zygote lies free within the 
uterine cavity, but shortly thereafter it becomes attached to the walls 
of the uterus. This attachment not only serves to protect the embryo 
from sudden and violent displacements during pregnancy, but alto 
affords a method for the transfer of nutritive material from the mother 
to the young, and the contrary transfer of waste products, thereby 
making possible growth and development. As soon as this exchange 
of materials begins to take place the embryo is called a fetus. 

The Fetal Membranes. The fetal membranes consist of three 
separate structures or parts: the chorion, the amnion, and the allantois. 
The chorion is the outer membrane surrounding the fetus and lies close 
to the mucous membrane of the uterus. The surface of the chorion is 
much greater than that of the impregnated horn. Consequently, it may 
extend into the non-pregnant horn, as well as into the body of the 
108 
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uterus. It has many blood vessels which lead into the placenta. The 
amnion is a membrane that begins at the navel and surrounds the fetus 
like a sac, enclosing it entirely. It contains a liquid which serves to 
protect the fetus from external injury. In the cow there are about 6 or 
7 quarts of this liquid, which is called the amniotic fluid. During 
parturition the amniotic fluid ser\’es to lubricate the vagina,- thus aiding 
in the expulsion of the fetus. The allantois is a large membranous 
sac, between the chorion and the amnion, containing the fetal urine. 
The urine enters the allantois through a tube from the fetal bladder, 
called the urachus. All of these membranes, taken together, constitute 
the fetal membranes or “afterbirth.” 

The Placenta. The term placenta refers to those portions of the 
fetal membranes and tlieir annexes that serve to unite the mother and 
the fetus. Although there is no direct vascular connection, the blood 
vessels of each lie very close together so that an interchange of ma- 
terials can be effected through their extremely thin, e.\tensive walls. 
The capillaries of the fetal membranes, especially those of the allan- 
tois, which penetrate the chorion, become imbedded in the mucous walla 
of the uterus where they come in contact with the capillaries of the 
uterus. Through their walls “there is a free interchange of nutritive 
and waste products, but not of cellular elements. The separation of 
the fetal from the maternal circulation is so complete that most micro- 
organisms of disease do not ordinarily pass through.”^ 

This penetration of the capillaries of the fetal membranes into the 
walls of the uterus is by no means general over the entire surface of the 
impregnated horn. Rather, such contact is made only at certain spe- 
cialized areas known as cotyledons or maternal placentae, which are 
illustrated in Fig. 31. These areas are merely small prominences 
resembling scars or warts in the non-pregnant cow, somewhat oblong 
in shape, with their long axis at right angles to the long axis of the 
Fallopian tube. Since there are 40 to 60 cotyledons in each horn the 
cow is said to have a multiple placenta. 

During pregnancy these cotyledons greatly enlarge and numerous 
follicles or depressions form on their surfaces, as seen in Fig. 32. Into 
these follicles the villi of the chorion and the other fet.al membranes 
arc inserted, thus making an extensive and extremely close attacliment 
between the fetus and the mother. Tlicse groups of villi of the fetal 
membranes are termed the fetal placentae. Since each fetal placenta 
surrounds and "dovetails” into a maternal placenta, it follows that the 
fetal and maternal placentae are present in equal numbers. Between 
the placentae the chorion is free from the walls of the uterus. 

* 1. Williams, relcnnuiT/ Ob*lrtrtV-«, 1917. p 128. 
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FIG. 31. Cotyledon of cow, showing relation of the maternal and fetal circula- 
tions: u, uterus, Ch, chorion; C*, maternal, and C*, fetal, portion of coty e on. 

(After drawing by Colin.) 

The Umbilical Cord. The bond of union between the fetus and the 
placenta is termed the umbilical cord. Practical stockmen usually 
refer to it as the navel string. Its sheath is composed of amniotic 
membrane within which are found two umbilical arteries, two umbil- 
ical veins, and the urachus, the tube that leads from the urinary 
bladder into the allantois. Interspersed between these vessels is^ 
gelatinous mass called the Whartonian gelatin. The umbilical arteries 
carry the blood from the fetus to the capillaries of the fetal placenta, 
while the veins carry it back. These blood vessels have very strong 


FIG. 32. Cotyledon of cow, 
showing the ciypts of the 
maternal portion (bottom) 
and the tufts of the feta 
portion (top). 
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muscular walls which contract forcefully when ruptured at calving 
time to prevent excessive bleeding. Since the umbilical arteries are 
attached to the umbilical ring only by loose connective tissue, their 
severed ends retract within the abdominal cavity of the calf upon 
being ruptured at birth. This retraction prevents the entrance of 
disease-producing bacteria through the severed vessels. It also serv'es 
to check the flow of blood. The umbilical veins, however, are 
attached firmly to the umbilical ring and do not retract when severed. 
Instead they remain open for a time and are occasionally the avenue 
for pus-forming bacteria. 

Position of the Fetus in the Uterus. In the early stages of its 
development the embryo floats freely in the amniotic fluid, occupying 
no distinct position. AVith the grou-th of the fetus, however, it becomes 
fixed in position, usually with the anterior end, or head, toward the 
cervix. As the end of gestation approaches, the weight of the fetus 
is such that it rests upon its side upon the abdominal floor of the 
mother. Because the available space in the abdominal cavity of the 
cow is limited, the fetus tends to occupy that part of the abdomen 
not taken up by other organs. Since the rumen or paunch occupies 
the entire left side, the fetus must arrange itself on the right. 

Muffiple Pregnancy. The cow, as a rule, is uniparous; more 
than one fetus seldom is formed in the uterus. However, twin calves 
occur occasionally, and triplets and quadruplets are not unknoum 
TlTien only one calf is present it usually occupies one horn of the 
uterus; with twins, each horn usually contains a calf. Sliould the 
fetal membranes of twin calves of opposite sexes become fused in such 
a way as to establish a more or less common circulatory sj'stem, the 
development of the reproductive organs of the female fetus is arrested. 
Apparently the hormones of the male ore dominant over those of the 
female; or, as seems more likely, the male sex cells are the first to 
appear in the development of the two fetuses. Inasmuch as the fetal 
membranes of calves are very large and extensive, filling, even in a 
single birth, nearly the entire uterus, those of twins are almost certain 
to be in close contact and to become fused together. Thus heifer 
calves bom twin with bulls are almost always likely to be sterile 
because of the imperfect de\’elopment of their reproductive organs 
Such heifers are called free-tnartins. 

Signs of Pregnancy. The gestation period of the cow is approxi- 
mately 283 days. Long before this time, however, certain changes are 
observed in the pregnant female tliat indicate the existence of a 
developing fetus. Since a diagnosis of pregnancy is often of the 
greatest importance, ever>’ cattleman should understand clearl}’ the 
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careful exploration discloses a large, thick, fmnly stretched band 
which passes downward and forward into the abdominal cavity. 

Importance of Pregnancy Testing. Examination of females for 
pregnancy at the end of the breeding season can be an important 
tool in the cfllcient operation of a beef cow herd because carrying 
non-pregnant cows for a full year without any return is one of the 
largest drains on profits. Table 39 shows the breeding and calving 
record of a grade herd in Colorado over a S-ycar period.® All the 
females, including breeding-age heifers, were examined for pregnancy 
in the fall before winter feeding started and, except for the last year, 


Table 39 


Ilrracr op Pbeonanct Testiso upox Per Ce.s't op Calf Crop Dropped 
IN A Colorado Herd* 

Per Cent Calf Crop 
Dropped 



Cows 

No. 

Per 

Without 

W'itb 


Exam- 

Found 

Cent 

Pregnancy 

Pregnancy 

Year 

ined 

Open 

Open 

Testingt 

Testingt 

1052 

343 

C2 

18.1 

80.2 

08.6 

1053 

352 

24 

6.7 

92.4 

99.1 

1054 

406 

22 

5.4 

02.9 

08.2 

1055 

469 

28 

6.0 

02.1 

97.9 

1056 

530 

94$ 

17.4 

82.0 

09.3 


• Personal communication to the junior author from Dr. Lloyd C. Faulkner, 
Colorado State University. 

t Calculated on the basis of number of breeding-age females exposed to the bull. 
t Based on the number of cows remaining in the herd after selling the cows de- 
clared open upon pregnancy testing. 

§ Not all the open females were sold in 1956 owing to the large number found to 
be open, but calving percentage is calculated as if they had been sold. 


all open females were sold. Prompt disposal of the open females 
increased the annual net return of the remaining cows by approxi- 
mately $8 per head by reducing the total winter feed bill. Experi- 
mental work has indicated, although not conclusively, that heritability 
plays a role in regularity of breeding, and vigorous culling of slow- 
er non-breeders has been shown to mcrease the breeding efficiency 
of a herd materially. . • . t 

Duration of Pregnancy. The length of the gestation period of 
cows is approximately 9 months and 1 week. Most authorities agree 
2 Personal communication Lloyd C Faulkner, DVM, Colorado State Uni- 
versity, and Mr Fred Farrar and Mr. Tom Lasater, Colorado ranchers, 19o8. 


112 


BEEF CATTLE 


means whereb}' pregnancy ma3* be determined. Unfortunately none 
of the signs of pregnancy which can be observed by the layman is 
infallible during the first half of the gestation period. However, there 
are certain changes commonly obsen'od in pregnant cows which at 
least form a good reason for suspecting pregnancy in any bred female 
that exhibits them. As the gestation period progresses, more direct 
signs of pregnancy appear, although even these are sometimes mis* 
leading owing to the presence of certain diseases which produce 
changes in the affected animal simitar to tliose caused hy a develop- 
ing fetus. Only direct examination made after the third month of 
the gestation period discloses beyond doubt the presence or absence 
of pregnancy. Among tlve many signs of pregnancy arc the following 
important ones: 


1. Cessation of cstrus or heat. After having seen a bull ser\‘e a 
cow it is an easy matter for the cowman to make a record of it and 
determine when cstrus shotdd again occur if the cow' fails to con- 
ceive. If pasture breeding is practiced, an c.vpericnccd person check? 
the herd periodically during i)roc<!ing season in order to sec if th** 
cows are “passing over.” If idontifinblc cows do not return or ^hon* 
e?tru8, ho can be u.«surod tlmt the cows are being settled. 

2. A nortccablo enlargement of aMomcn and udder. An enlarge- 
ment of the abdomen is unmlly a good sign Imt not necessarily " 
foolproof one. On the other hand, ns parturition approaches, the 
udder fills and tc.at.s finn up. First-cnlf )»eifers start sooner in udder 
development than mature cowp os a rule. 


3 Fct'ling the fetus by intenml examination. To estahlish prrt^* 
nancy beyond o doubt, manual examination or palpation should I'C 
made of the reprotluetivc tmcl by way of the rectum and colon. 
Occasionally it hapjH’ns that a fetus ns j'oung a.s 2 months old can ^ 
di«covon.‘<i by iIuh mellioti but exainination after the third niontl) i* 
more reliable. The purce.»s of rectal palpation in pregnancy testing 
|x>««il)le Imtjuwo the non-pregnant ulcru<» and ovarii's lie 
Ixme.nth the colon and can ea-ily be felt through the wall nl the l^r?’ 
gut. In early pregnancy (3 to C montlisi the pn'sence of the feta* 
ran In* felt l^neath the floor of the colon. ^Vhen gently prc—c^l ^ 
the han<l the fetu« slip^ away a* though it werv floating in a 
which of cour-e it i*. hut returns mimcili.itcly to its original 
.t-* the jKTiwf of gt''{.a(fon ad«^ncc^, the iiteni’^ and ofarir* arc pu 
!Inu^l within tlie alxlominal ra\*ity owing to tlie weight of the 
an*l nccT)ni}v\nying fluid*. In thi* i>tntr it gi-nemny harj'*'*^' 
nrjthrr Uie uieru* nor fetus can be fell by the ex.atnincr. llowr'^" 



PREGNANCY. PARTURITION. CARE OF CALF 113 

careful exploration discloses a large, thick, firmly stretched band 
which passes downward and fonvard into the abdominal canty. 

Importance of Pregnancy Testing. Examination of females for 
pregnancy at the end of the breeding season can be an important 
tool in the efficient operation of a beef cow herd because carrying 
non-pregnant cows for a full year without any return is one of the 
largest drains on profits. Table 39 shows the breeding and calving 
record of a grade herd in Colorado over a 5-ycar period.* All the 
females, including breeding-age heifers, were examined for pregnancy 
in the fall before winter feeding startc<l and, except for the last year, 

Toble 39 

Effect of Pheosanct Testing orov Per Cent of Calf Crop Dropped 
IN A Colorado Herd* 


Per Cent Calf Crop 
Dropped 



Cows 

No. 

Per 

Without 

With 


Exam- 

Found 

Cent 

Pregnancy 

Pregnancy 

Year 

ined 

Open 

Open 

Testingt 

Testingt 

1052 

343 

62 

18.1 

89.2 

98.6 

1953 

352 

24 

6.7 

92.4 

99.1 

1054 

400 

22 

5.4 

92.9 

98.2 

1955 

469 

28 

60 

92.1 

97.9 

1956 

639 

045 

17.4 

82.0 

99.3 


'Personal communicatioa to the junior author from Dr. Lloyd C. Faulkner, 
Colorado State University. 

t Calculated on the basis of number of breeding-age females exposed to the bull, 
t Based on the number of cows remaining in the herd after selling the cows de- 
clared open upon pregnancy testing. 

§ Not all the open females were sold in 1956 owing to the large number found to 
be open, but calving percentage is calculated as if they had been sold 

all open females were sold. Prompt disposal of the open females 
increased the annual net return of the remaining cows by approxi- 
mately $8 per head by reducing the total xvinter feed bill. Experi- 
mental work has indicated, although not conclusively, that heritabihty 
plays a role in regularity of breeding, and vigorous culling of slow- 
er non-breeders has been shown to increase the breeding efficiency 
of a herd materially. 

Duration of Pregnancy. The length of the gestation period of 
cows is approximately 9 months and 1 n'cek. Most authorities agree 
2 Personal communication Lloyd C Faulkner. D.VM.. Colorado State Uni- 
versity, and Mr. Fred Farrar and Mr. Tom Lasater, Colorado ranchers, 1958. 
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It must not be supposed that the pregnant cow needs no exercise. 
Indeed, the opposite is the case. Except during cold, stormy weather 
there is no better place for her than out of doors where she can move 
about freely. In the winter months in coldfplim’ates she should, of 
course, be stabled at night the same as any-other animal. However, 
a windbreak and a dry^'pl^^cc’in which>to lie" are all the shelter that 
she requires until she approaches her date for caKung. 

Signs of Parturition. During the last few days of the gestation 
period certain changes occur in the pregnant animal that signify to 
the experienced observer that parturition is not far off. The more 
important signs that are commonly observ'ed are the following: 


1. A relaxation of the pelvic ligaments (saero-sciatic ligaments), 
which permits the muscles of the rump to drop inward, causing a 
noticeable falling away or sinking about the tail head and pin bones, 
and a general softening or loosening of the flesh in this region. 

2. An enlargement and thickening of the lips of the vulva, which 
appear swollen and somewhat inflamed. 

3. A noticeable enlargement of the udder and a somewhat sudden 
change in the contents of the udder from a watery secretion to the 
thick, milky colostrum. 


These changes are usually discernible some 3 or 4 weeks before 
birth occurs but become more and more pronounced as the time of 
parturition draw's near. As a rule they appear sooner in heifers than 
in old cows, the latter sometimes calving with little or no “notice. 

Labor Pains. The act of birth is accomplished through much 
exertion on the part of the mother and is accompanied by intense 
pain. This pain is a perfectly natural phenomenon and in this respect 
is quite unlike all other pains and sufferings, which are due entire y 
to unnatural causes. • The term “labor pains” is used to refer not only 
to the actual pain experienced by the mother, but also to the periodic 
muscular contractions which it provokes. 

The first labor pains are usually of a colicky sort and give rise to 
the contraction of the uterine muscles only. Their ad\jnt usually 
occurs several hours before parturition and is indicated by a notice- 
able uneasiness on the part of the animal. Often tlie amma turns 
her head to the side, glancing nervously to the rear. Frcqucntlj' she 
lies down and gets Up at sliort intcn-als. thereby showing that she u 
in distress. , . , 

These preliminarj' contractions of the uterus arc extreme y important 
inasmuch as they result in shifting the fetus from a atcra , recum ic 
position on the floor of the abdomen to a longitudinal, upright at 
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The effect of tills great pressure upon the fetus is to cause it and 
its enveloping inenibranes to !>c displaced backward through the 
dilated os into tlic vagina. The cliorion, or outer membrane, firmly 
attached to the walls of the uterus except near the fundus, does not 
pennit much displacement and is soon ruptured by the increasing 
pressure. This step in the process of birth is highly essential to the 
well-being of the young, since the continuation of close contact between 
the chorion and uterus makes possible proper nourishment of the fetus 
throughout the lime of parturition. With the rupture of the chorion, 
the allantois with its contained liquid escapes into the vagina to 
appear at the vulva as a “bright glistening tumor of more or less bluish 
tinge, separating the vulvular lips.”* Gradually the contained straw- 
colored liquor escapes beyond the xailva to form a bladder varying in 
size from a pint to a quart vessel. This bladder is called the first 
“water bag.” Usuallj* it increases in size until it ruptures from the 
weight of the contained liquid. 

It is very important that this water bag be allowed to break of its 
o^^•n accord. Upon tlic escape of the allantoic fluid, the pressure 
exerted by the uterus and the abdominal muscles is applied directly to 
the fetus susiicndcd only in the omniotic fluid. Should this pressure 
be applied before the fetus attains its proper position or before the 
genital passages arc sufficiently enlarged, the difficulty of birth is 
greatly increased. Hence, the longer the water bag remains intact 


the better. 

Normally the rupture of the water bag is closely followed by the 
appearance of the amniotic bladder (second water bag) with the con- 
tained fetus. This membrane is glistening white in color and contains 
a rather viscid, slimy, opalescent liquid. Within this membrane can 
plainly be seen the presenting portion of the fetus, usually the front 
feet. With each labor pain more and more of the liquid is forced out 
to form a bladder wliich, upon bursting, materially lubricates the 
genital passage. The rupture of Uie amniotic membrane is folloncd 
by violent throes and strainings on the part of the cow, w ic soon 
force the head and then the shoulders of tile fetus through the pelvic 
canal. At this stage the cow often proceeds to get on her feet, during 
which act the rest of the calf emerges under the influence o gra y. 

Rendering Assistance. Assistance should not be given except 
when it is aetuolly necessary. Some herdsmen are prone to rush 1 
and “take” the calf by force at the flrst appearance of the ™ter bag 
through the vulva. Such a practice is to be strong y co 
because injury is likely to be sustained by both cow and calf m the 


® DeBrum, Bovine Obsielncs, 1897, p. 67. 
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exin, a ^ttt•rinarmn or ao exponcnccd herdsman should 
U to ..o strongly 

not make the opposite mistuke ot permitting the eon to 

she i- eompl.telv exhausted hctorc aid is furnished. 0'™®'“”“^,, 

edt is encounte;ed iv.th an abnormally large head or 

heai-i- shouWers ivhich greatly delay or totally 

through the pelvic cavity. Also, in a posterior ''"f. 

feet r.Ptl, the lops of the ealf very frequently cause trouble, la B > 
because ot the small sire of the allantoic bladder m the region of the 
bind-<iuarters, nhich results in insullicient opening of 
either event assistance should he given by fastening small 
above the call’s pasterns, to avoid injuring the soft hoofs, and put B 
hiickwftnl and <.lo\\■n^^a^cl each Umc the cot\- labors, more 
shorjUl he cxirtcd lhan is nccc?sar>' to overcome ' 

Tndcr no conilition sliould traction he applied except wlion the 
lalwr*. unlc'^ she exlmxWcil to the point where she refuses to lao • 

H the cow does refuse, the caU nuist be removed wholly hy the tra - 
lion oxcrtcil hy such helpers n«s are available. . 

f^o lonp as no tcn«ion is exerted upon the umbilical cord, t icrc 
no cau^o for ha-steninR the act of liirth. However, when the heat la^ 
advanced n«< far as the eyes the cord becomes pressed agains | 
floor of the pelvis lu such a way tlial the placental circulation i 
J^■^)p.^nllrctl Ilcncc at this point it is highly advisable to ’^*1’ 
the amnion, if it is still intact, to pennit respiration and to pre'fo 
the c.alf fntin drowming in the contained fluid. Since respiration 
not likely to lie effective so long n« the chest is in the vice-like gra-P 
of ilie genital passage, birth should l*e hastened hy traction in sue * 
«itualion-« In a posterior prr-cntalion there is always oonsidera ) 
danger of the calf’s MifToeating through rupture or strangulation o 
the umhiheal coni Con^i-ciucntly ns^istance in hastening parturition 
IS much more hkcly to l« necessary in p«i>tcrior than in anterior 
births , 

Cor* of fh» New-Born Coif. After the calf is l>om it is n 
plan to fh-.ar all membranes from its iio^lrils to facililate hreat ung- 
In ra-e parturition ha« occupie*! a long inteiA'al and intra-utcrinc 
rr-jnralmn has occurriHl, ha<tr should l>e ma<ie to clear all nmniolic 
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liquid from the nasal passages and tfiroat. This can usually be accom- 
plished by holding the calf head-down for an instant to permit the 
material to drain out, after which artificial respiration should be 
begun at once and continued until breathing is started. Many calves 
that appear to be dead can be revived by this method. 

Because of the shortness of the umbilical cord (12 to 15 inches), it 
is always ruptured during the act of birth — usually about the time 
the fore-quarters pass through the vulva. If proper sanitary precau- 
tions have been taken in preparing clean quarters for the parturient 
cow, or if the cow has calved on clean pasture, there is little likeli- 
hood of any trouble from navel infection. However, some cattlemen 
make a practice of applying either tincture of iodine or formalin to 
the navel stump to destroy any pus germs that may be present. Others 
dust the stump with antiseptic powder to hasten its drying and 
sloughing off. 

As soon as possible after birth, the cow and calf should be left alone. 
The cow apparently derives great satisfaction from drying her calf 
by licking it. Apparently this “labial massaging’' is nature’s^ form 
of artificial respiration. Also, it greatly stimulates the functioning of 

the calf’s circulatory system. mu x i • t 

Usually the calf stands and nurses of its ov-m accord. The taking ol 
nourishment a few minutes after birth is neither necessary' nor advis- 
able. If at the end of 5 or 6 hours the calf has not nursed, however, 
it should be given assistance in finding the udder. Seldom is more 
than one lesson necessary. Most authorities agree t at t e co os rum, 
or first milk, acts as a mild purgative on tlie digestive tract of the 
young calf, causing a more rapid discliargc of the accumulated excre- 
tion in the intestines, known as meconium, than would otherwise 

Cows calving in midwinter should be accorded the best shelter that 
the farm affords. Otherwise the newly bom calves may freerc bofo 
drying off or they may suffer from frostbitten ears and 
weather. In summer very yoimg calves should have access o some 
sort of shade to minimise the discomfort 

At other seasons calves are quite ns well off out of doors ns ins.de 
except during stormy weather. nf mm- 

It is highly important that ynung animals 
shine and exercise. Both are necessary for healt i an p _ 

Calves born on pasture natnrnlly get ™1 wintcr-bl 

their mothers hack and forth over the pasture. n .rood- 

ealves, not having this advantnge, should be Pr°"dod with n good 
Birod well-drained lot in which they may scamper and run on nice 
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days when the ground is dry or frozen. In addition to this lot a small 
pav'od pen on the south side of the bam is highly desirable as a “sun 
parlor” on days when the lai^er lot is wet and muddy. 

Expulsion of fhe Afterbirth. After the calf is bom the outer 
fetal membranes are still attached to the walls of the uterus by means 
of the cotyledons. With parturition, however, the exchange of nutri- 
tive elements between the maternal and fetal placentae immediately 
stops. With the stoppage of this circulation there is a shrinkage of 
the villi of the cotyledons, which results in loosening the attachments 
between the chorion and the uterus. This loosening is greatly hastened 
and facilitated by the contractions of the uterus, through which the 
utems returns to its normal size. One by one the fetal placentae 
separate from the cotyledons of the uterus and the freed portion of 
the membranes is gradual!}' forced out through the vnilva by the con- 
tractions of the uterus. With the severance of the last attachment the 
whole mass of freed membranes drops to the ground. The expelled 
placenta should be removed promptly from the stoll or Jot as soon as 
obsen'od and destroyed by burning or burying. 

Refenfion of fhe AfferbJrfh. Normally the fetal membranes are 
c.xpollcd 2 to D hours after parturition. If they remain longer than 
10 or 12 hours it is exceedingly likely that an abnonnal condition 
exists and that manual assistance will be required in their removal. 
Cattle are more susceptible to this condition than arc any other 
species of domestic animals, and it is by no means uncommon to 
encounter herds in whiclj nearly 20 per cent of the cows arc troubled 
with this affliction during some calving seasons. 

The exact cause of the retention of tlie placenta is not definitely 
knouTi. Some authorities regard it as a disease of the fetal mem- 
branes which causes them to adhere with abnormal tenacity to the 
maternal placentae. In all probability the majority of cases arc due 
to the presence of infection which causes inflammation and enlarge- 
ment of the maternal cotyledons. With their enlargement, the finger^ 
like villi of the fetal membranes arc gripped fast in the recesses of 
the uterine cotyledons, thereby preventing normal separation of the 
membranes. Such infection may have been present before parturition, 
as in contagious abortion, or it may have occurred while assistance 
was being rendered in an abnormal presentation. Also, retention is 
verj* likely to accompany a failure of the uterine walls to contract 
promptly, as a result of a general wcaknc.S3 on the part of the animal 
or its exhaustion from an especially long and painful parturition. 
Cows that are thin and half-stanwl, ns well as cows that arc in high 
show condition, arc likely to be troubled with retained placentae 
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after calving. A deficiency of carotene, the precursor of vitamin A, 
or of vitamin A itself, in the ration of the pregnant cow has been 
linked with retained placentae. Such a deficiency is most apt to occur 
with cows being wintered on dead grass following one or more seasons 
of severe drought. 

A retained placenta is an ideal medium for the development of 
putrefying bacteria. Almost invariably a string-hke portion of the 
unexpelled membranes hangs from the \mlva, where it comes in con- 
tact with the tail and hind-quarters of the cow. It, of course, becomes 
heavily laden with all sorts of bacteria which quickly spread into the 
interior. Decomposition and putrefaction begin in a remarkably short 
time. Except in cold weather an obnoxious odor, warning the owner 
that attention is urgent, appears within 48 hours after parturition. 
This odor becomes more and more pronounced until, at the en o a 
week or 10 days the stench is fairly nauseating. 

The effect on the cow of acting as host to countless millions of 
putrefying bacteria soon becomes apparent. The absorption of the 
toxic products of decomposition causes her to take on an unthrifty 
appearance. She shows a marked decrease of appetite and a gradual 
loss of body weight; her milk flow is scanty or fails entyely; her skin 
loses its pliableness and her hair becomes harsh and dr> , ler ej cs, 
instead of being bright and alert, become dull and listless. Alto- 
gether the cow gradually acquires a haggard, 
appearance which may continue for months unti s e na Y 
recover*. Recovery i* generally slow and .s usually accompan.ed by 

'‘Timoving Refined Placenta. If the fetal membranes have not 
come away within 24 hours after 

taken to retard their decomposition, pending t leir u i ‘ 

For this purpose, bismuth subnitrate, iodofonn, and ” h'; ' 

ubie disinfectants suspended in mineral, olrie, or ran ^ • q ij. (inifrs 

be introduced, preferably by means of gelatin capsules. 

and antibiotics of the proper kind are also „ veter- 

Considerable difference of opinion 0.-0515 So „,5 

inarians as to the proper time f “J"', e„iving ' Otl.crs 

recommend its removal as soon “ « ^ .ettaclimonts may lie 

advocate waiting nnother day m orfer ' gj.|, „uthor- 

Partly loosened by the process of „,ter calving 

itics advise postponement until ', 1,5 operator to 

to permit the uterus to 'contract sufficient . 

* W. L. Williams, Di.rassJ ol thr Gmlol o! Anmab, 3n o 1 mn, 

P. 5 CS. 
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reach readily all parts of the affected horn. However, seldom in a 
case of retained placenta docs the uterus show any tendency to con- 
tract, wliile on the other hand, the cei^'ix tends to close. Delay not 
only increases the likelihood of permanent injurj’ to the uterus hut 
also results in a more disagreeable and dangerous task from the 
standpoint of the operator because of more advanced decomposition 
of the membranes. Even though some delay may be advisable for one 
of the reasons stated above, an early examination is highly desirable 
since it is verj' important that the afterbirth be taken away as soon a** 
it can be removed without injury to the uterus. 

If possible the soiwiccs of a trained veterinarian should be obtained 
for removing a retained placenta. The inexperienced operator who 
attempts to carrj' out printed instructions is vcr>" Hkely to damage 
seriously the walls of the utenis, especially the cotyledons. Moreover 
the danger of the layman’s introducing Ijarmful bacteria into the 
uterus, as well as infecting himself through a cut or skin abrasion 
on the ann, is verj’ great. Few laymen realize the importance of 
observing proper sanitarj* precautions throughoiit the operation. 
Others go to the opposite extreme and use strong antiseptic solutions 
that sear and deaden tlie tender membranes of the genital tract. 
Under no condition should the lajinan attempt to remove n retained 
placenta until ho has seen several removed by trained practitioners and 
has learned from actual c.xpericncc and observation the exact method 
of procedure. Instead lie sliould send for a veterinarian or an experi- 
enced herdsman who he knows is quaUfieil to perform the operation. 
To do otherwise will almost certainly result in the sterility of the 
animal. 

Irrigofion of fhe Uterus. In cases of retained pJneentae, ns well 
ns other di'-cased or injured conditions of the genital tract, it is 
usunlly advisable to inject a mild antiseptic solution into the uterus. 
Caro should be taken that the solution used is not too strong. It 
should Ik* kept in mind that the membmuea lining the genital organs 
are verj’ delicate and are rarih* injurcfl by strong mctlicinea. A solu- 
tion that is irritating cauxes the cow to strain, and such straining may 
result in the prolapse or eversion of the utonis. Probably the l»cst ' 
antiseptic for the cow is a *4 per rent solution of cnrlmlie acid 
(approximately 1 tablespoonful of carlioUe acid per gallon of water). 
Creolin or lysol in I per cent solution, or {Kitasslurri pcmianganrttc in a 
<lihilion of 1 to 2.000 w aI.«o satisfactory. Corro«ive sublimate (iner- 
eury bichloride) .should not Ik* u-«l l»ocau*e of it.s emislic proixTlirs. 
Care sliouUl Ik? taken, in preparing any of these solutions, to gtianl 
against cxco-ivc strength. Prol»ably the snb^t and mod s.ati«fartaO' 
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irrigant for the layman to use in all cas^ of diseased reproductive 
organs is a normal salt solution made by dissolving ounces 
(approximately 2 tablespoonfuls) of common salt in a gallon of boiled 
water. , 

As a rule, the solution injected should be at body temperature. 
Exception is made when pronounced contraction of the uterus is desired, 
in which case the solution may be made with moderately cold 
The injection can best be made through a %-inch rubber tube, fitted 
at the outer end with a funnel. Most veterinarians use a special 
aseptic enema pump by means of which the solution is force into le 
uterine cavity under moderate pressure 

Usually sufficient solution is injected to fill the genital tract com- 
pletely. When this condition is reached the liquid escapes from the 
vulva as fast as it is poured in through the funnel. After the 
removal of the tube the cow should be watched carefully to see 
whether or not the solution is expelled by the forceful 
the uterus. If the animal does not throw out ® L^„+pritfl 

must be siphoned out as completely as possible, o ea\e i . ■ 

full of liquid would impose upon its muscular walls ^ 

which might permanently lessen their contract! e poi\ e . 
is this liLy to occur when irrigation is earned on daily over an 

.strus c«or Porturltl^. As a ^ c.o_^ 

show signs of estrus until some 6 or 8 weeks a ® ^ P' calving 

cows even go longer before eoming in heat, although the ^calv.^^^ 
dates of some cows can be advanced a few wee 's > . 

ence upon this method for bringing “‘"I'® “rould bo 

herd of cows usually ends m disappointment. 

culled or the average calving date may ordinarily not bo 

ously mentioned, late-dropped heifer ca v breeding may he 

retained for breeding purposes because regul^ > 
heritable. For the same reason such heiters 

other breeders. , .. -pjers to the per- 

Sire of fhe Calf Crop. The '’imo calves of weaning 

centage of cows in the breeding herf varies widely 

age m a given 12-mouth penod. This pew b The 

between clifTerent herds and in the same 
aiore important factors that detennine c 
the following: 

1. Small percentage of pregnancies practiced, 

a. Failure to detect cows m heat .f hand mating I 
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Instead the crop is likely to lie somewhere between 70 and 95 per 
cent, as shown in Table 40. As a rule the size of the calf crop ’.anes 
inversely with the size of the herd, owing to the smaller amount of 
indhddual attention ^hat the animals of larger herds receive. 

However, studies carried on by the United States Department o 
Agriculture, both in the Com Belt and range areas, indicate that 
good care and management on the part of the owner are muc i more 
important factors in determining the percentage of cal\es rais t lan 
the size of the breeding herd or even the ratio of bulls to co^s. n 
many instances great variation was found to exist in the size o t le 
calf crop on practically adjoining ranches ‘with no perccpti c oi ler 
cnee in range, feed, water facilities, quality of anima s, or anima 
losses." Undoubtedly such differences are largely due to the care witli 
which the breeding herd is culled for non-breeding cov^s, t c amou 
of attention given to the conditioning of bulls previous to le 
ing season, the amount of time spent in sj’stematic mspcc ion o 
herd for in-heat cows, and the attention given the cov.8 
calving period. Nevertheless, even with the 

nient, considerable variation in the percentage o ca vc ' ii.-,. 

found to occur on the same farm or ranch from one > car 
Weather conditions, particularly as they affect the cod 
cow herd and the exposure to which the young fQj. 

during the 2 or 3 weeks follouing birUi. arc largely responsible for 


Table 41 



• California nulletio 4SS. 
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these yearly vnrifltions. These can be ovxrcornc (o a iarpe extent by 
providing sufficient feed supplies and adequate shelter facilities to 
meet such emergencies. 

The influence of the sire of the calf crop upon the net cost of 
raising calves to weaning age is well illustrated by Table 41. Atten- 
tion is called to the fact that 08 per cent of these Te.xas randies 
realized a calf crop under 80 per cent. In sharp contrast with these 
figures are the records made by over 100 small breeders in tlic North 
Central states, many of whom weaned calves from 90 per cent or 
more of their cows (Table 42). In view of the fact that the size of 
the calf crop decreased gradually from cast to west, it seems probable 
that feed conditions and available sheller were the chief causes for 
the variations noted. The data in both of these tables were ohtniacal 
several years ago when many brce<lera, especially large ranchers, gave 
less attention to their herds than they do now. 
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Ruminant animals such as beef cattle are usually found on faniT^ 
and ranches which, either because of choice on the jiart of the operator 
or because of necessity due to low rainfall, erosion problem®, or infer- 
tility of the soil, produce large quantities of rouglmge and/or pasture. 
Ruminant animals, so called because tlicy ruminate or chc\s cuds, 
have special adaptations in their digestive s>'stcms which enable them 
to utilize roughages or feeds which contain comparatively high lends 
of crude fiber or cellulose and related compounds. An understanding 
of tlicso special adaptations is of value in determining feed or nutrient 
requirements of beef cattle, and by the same token nn understanding 
of nutrient requirements is essential for proper ration fomm ation. 

Significant Features of Ruminant Nutrition. Mnnogastne nni- 
rualsjor those having simple stomachs, such as the [)ig am man, ia\c a 
relatively low-capacity alirncntaiy* tract consisting n Pt<>mac i, 
and large intestines, and acccssorj' glands. Digc'^tion in t le.c am n 
is largdy of an enzymatic nature and little proviMon i® made fo^ 
handling or digesting roughages; hence the diet of sue i nniina , 
consist largely of concentrates or fee<^^ low m erm e i 
irast, ruminant animals have comi»ound stoninrh® ^ 

'complex digestive system, and much remain® to k* e. 
riicir anatomy and function. PnMiuctivc rcsrarc i «o . . 
artificial nnnen and the rumen fistula in the ne annn. 

lipht on the so-callcal d.arke^t s,K.t in annual nutnunu. 

rumen. i 

Tile nio®t succc.'sful cattle fmlcR' today an- tho-c «bo un< rr' a 


*Tlir niitnmt iriiiiiremmli' «'f r*ttlr. r'lalili 
arr rrKi.hrly rrMc^cJ hv thr 
d Ihf National I{r«oftrrl» Cotinr 
hv «lir S 

‘‘'•S'x'rfnrnU u} n<ff Cntitr 
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and take advantage of the following significant features of tlie rumi- 
nant animal: 

1. The Four-Compartment Stomach. The nimcn or paunch, the 
first compartment, constitutes about 80 per cent of the total stomach 
capacity in adult cattle and may hold up to 50 or 60 gallons. Con- 
nected with the paunch are the second and third compartments, the 
rcticnhtm or lioneycomb and the omasuvi or mnnyplics, wijich con- 
stitute 5 and 7 or 8 per cent of the total stomach capacity, respec- 
tively, in mature animals. All three of the compartments thus far 
mentioned liavc a common opening or passageway called the eso~ 
phageal groove, tljrough which materials may pass freely. The func- 
tion of the reticulum is not too well understood, hut it is knowm tliat 
the omasum is the site where inucl» water is absorbed from tlic 
paunch contents prior to its passage into the fourth compartment, 
the nbomnsum or true stomach. The abomasum hold.s about 7 or 8 
per cent of the total stomach contents, njid this compartment is simi- 
lar in function to the stomach of simplc-stomaclicd animals. 

2. Symbiotic Microorganisms of the Paunch. Because the paunch 
provides an ideal environment siicli ns proper tcmper.’dure, moisture, 
nutrient supply, ct cetera, for bacterial life, literally billions of b.ac- 
tcria — up to 100 billion per gram of dried paunch contents — and 
pTotoroa live in tlic paunch, to the mutual benefit of l)oth tlie micro- 
Inal life and the host nnimn), the ruminant. This mutual benefit nr 
support is known as symbiosis. The brc.nkdown of cellulose ami related 
compounds by tlic enzymes proiluccd by these symbiotic micro- 
organisms accounts for the higher fociUng value of roughages when 
fed to ruminants. Volatile fatty acids are produced ns a result of the 
microbial fermentation of carbo!iyiIrnto.s in the p.umcii. Tiie most 
important of these acids, in (enns of amount of acid produml, arc 
acetic, propionic, and butyric, in that orrlcr. It has been estimated 
tliat from 40 to .50 per cent of the earlwhydratc portion of beef cattle 
mtions may be converted to these ncitl.'* and absorbed directly from 
the p.aunch. after which they are meta!»o!ized to be u-rd energ>' or 
storeil as fat. Tims fatty acids an* a major source of cnerg)' In 
ruminant ration*, a* eonini«(e«i with the situation in siinple-stoinacfi<'<l 
animals, in which carl>ohyilratcs are largely nlj-orlK-^l ns ghico-e after 
thpestjon in the slomacii and small inte-tinc. 

3 Bacteria Fvnthc-ire Protein in the llumrn. A* bacteria and the 
other imcroontiini*!!!- livinR in Ilic paunrli of Ihr TOiiiiiiniil nliimol 
roultinlv. llicv liuilil or (lio protein rr<,oin.l for non- 

Tlirv ronko ii'-c of wlmtcvcr rourre of nitrosm i- pn-i-nt in tin- Mr 
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consumed bj- the host animal. The bacterial protein thus synthesized 
in the rumen is digested later in the true stomach and intestine and 
absorbed by the host animal in the form of amino acids, regardless of 
the source or quality of the protein or nitrogen consumed in the 
ration. Thus microorganisms play an important and significant role 
in protein utilization as well as in carbohydrate utilization in the 
ruminant. In contrast, the non-ruminant animal has specific require- 
ments for approximately 10 of the amino acids, which are the building 
blocks of protein material. These specific amino acids arc called the 
essential amino acids, and their balance, or presence, in required pro- 
portions, in a feed protein determines the quality of the protein for the 
non-ruminant. 

Since the microflora of the paunch are not specific in their source 
of nitrogen or protein, low-quality proteins or proteins not balanced 
with respect to essential amino acids are well utilized by the ruminant. 
Furthermore, non-protein nitrogenous compounds such as urea, ammo 
nium salts, and amides can make up a substantial portion of the total 
nitrogen or protein requirement of the ruminant. Sue non-pro em 
nitrogenous compounds as urea may be a cheaper source of nitrogen 
than the usual protein concentrates, and thus it is ® 

to formulate more economical protein supplements for ca e 
non-ruminant animals. , , .. t» i. 

4. Vitamins of the B-Complex Are Synthesised '=5' f ‘ 
the Rumen. Just as the microflora of the rumen are able to 
protein, they also synthesize nrany of the 
host animal. Once the rumen becomes functional and a > P 
terial population is established, B-complex \i amins s , . ^ 

flavin, niLin, pyridoxine, biotin, folic acid, "Vo'fanimal 

in the rumen at a rate snkeient to meet the needs of the 'ost animal. 
The rate of synthesis of certain of these vitamins ^ 
varying the level of certain nutrients in the nations 
axample, if cobalt, one of the essential mineral elem ■ 
in the ration, vitamin B ,2 synthesis is too Ion fo ^ 
fonnance on the part of the host ammal- i such important 

soluble vitamins, is also synthesized m the run , ration 

fat-soluble vitamins as A. D, and E must be supplied m the 

Factors Affecting Microbial Activity m micro- 

thorough understanding of the interrelations ip 

flora and the host animal has led to the con p nutrient 

ruminants adequately or, in this case, e 
requirements of the microflora should n 
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and take advantage of the following significant features of the rumi- 
nant animal: 

1. The Four-Compartment Stomach. The rumen or paunch, the 
first compartment, constitutes about 80 per cent of tiie total stomach 
capacity in adult cattle and may hold up to 50 or 60 gallons. Con- 
nected with the paunch are the second and third compartments, the 
reticulum or honeycomb and the omasum or manyplies, which con- 
stitute 5 and 7 or 8 per cent of the total stomach capacity, respec- 
tively, in mature animals. All three of the compartments thus far 
mentioned have a common opening or passageway called the eso- 
phageal groove, through which materials may pass freely. The func- 
tion of the reticulum is not too well understood, but it is known that 
the omasum is the site where much water is absorbed from the 
paunch contents prior to its passage into the fourth compartment, 
the abomasum or true stomach. The abomasum holds about 7 or 8 
per cent of the total stomach contents, and this compartment is simi- 
lar in function to the stomach of simple-stomached animals. 

2. Symbiotic Microorganisms of the Paunch. Because the paunch 
provides an ideal environment such as proper temperature, moisture, 
nutrient supply, et cetera, for bacterial life, literally billions of bac- 
teria — up to 100 billion per gram of dried paunch contents — and 
protozoa live in the paunch, to the mutual benefit of both the micro- 
bial life and the host animal, the ruminant. This mutual benefit or 
support is known as symbiosis. The breakdown of cellulose and related 
compounds by the enzymes produced by these symbiotic micro- 
organisms accounts for the higher feeding value of roughages when 
fed to ruminants. Volatile fatty acids arc produced as a result of the 
microbial fermentation of carbohydrates in the paunch. The most 
important of these acids, in tenns of amount of acid produced, arc 
acetic, propionic, and butyric, in that order. It has been estimated 
that from 40 to 50 per cent of the carbohydrate portion of beef cattle 
rations may be converted to these acids and absorbed dircctlj’ from 
the paunch, after which they are metabolized to be used as energj' or 
stored as fat. Thus fatty acids are a major source of cnerg}’ in 
ruminant rations, as contrasted witli the situation in simple-stomacbcrl 
animals, in which carl>ohydratcs are largely absorbed ns glucose after 
digestion in the stomach and small intestine. 

3. Bacteria Syntliesizc Protein in the Buracn. As bacteria and the 
other microorganisms living in the paunch of the niminant animal 
multiply, they build or synthesize the protein required for new eclls. 
They make use of whatever source of nitrogen is present in the feeds 
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consumed by the host animal. The bacterial protein thus synthesized 
in the rumen is digested later in the true stomach and intestine and 
absorbed by the host animal in the form of amino acids, regardless of 
the source or quality of the protein or nitrogen consumed in the 
ration. Thus microorganisms play an important and significant role 
in protein utilization as T\'ell as in carbohydrate utilization in the 
ruminant. In contrast, the non-ruminant animal has specific require- 
ments for approximately 10 of the amino acids, which are the building 
blocks of protein material. These specific amino acids arc called the 
essential amino acids, and their balance, or presence, in required pro- 
portions, in a feed protein determines the quality of the protein for the 
non-ruminant. 


Since the microflora of the paunch are not specific in their source 
of nitrogen or protein, low-quality proteins or proteins not balanced 
with respect to essential amino acids are well utilized by the ruminant. 
Turthermore, non-protein nitrogenous compound^ such as urea, ammo- 
nium salts, and amides can make up a substantial portion of the total 
nitrogen or protein requirement of the ruminant. Such non-pro cm 
nitrogenous compounds as urea may be a cheai>cr source o ni roRon 
than the usual protein concentrates, and thus it is ^ 

to formulate more economical protein supplements for ca c i 
non-ruminant animals. , , 

4. Vitamins of the B-Complex Arc Synthesized 

the Rumen. Just as the microflora of the rumen arc a e 

protein, they also synthesize many of the vitamins . 

host animal. Once the rumen becomes functional and a J • 
tonal population is established, B-coniplex vlta^lln^ . j 

Havin, ni'acin, pyridoxlne, biotin, folic ned, nod 
in tl.e rumen ai n rale sulT.cient to .ncot tbc needs of tl. 1'“^ ; 

TI.0 rate of ayntbesia of certain of tboae vitamms 
'■nrying the level of certain nutrient-a in tlie 0-111005 . ‘ 

«nn,ple, if cobalt, one of tbe e.55cntial mineral n'™ 
in the ration, vitamin Bia eyntbesis 13 too on - 

(onnance on tbc part of tbe host aninml. ' damm h, ^.-101 

soluble vitamins.^ also ayntheaireil in "'n.™'""’’ ' ^ 
fnt-rolulde vitamiaa a3 A, D, and H mn-t be riippbed 11. tlie 


,,Fac,„r. A«ec.l„g Mlcrcbln. 

tlioroupli understandins: of the intcnelati I ^ 

■iora and the host animal lia« Icil to tbe co niiincnt 

rominaiit. iidequatcly or. m tin- ca-e to li-.3i 1 • I, 

r^'^piiri-iiients of the niirroflora should fu> 
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logical to assume that material passing too rapidly from the rumen 
(finely ground or chopped roughages, for instance) is not subjected 
to the normal cellulytic bacterial action. 

Wastages in the Rumen. The products of fermentation and 
microbial action in the rumen are unfortunately not all used to ad- 
vantage by the host animal. Ingested or ration protein and non- 
protein nitrogen compounds are partially converted to ammonia and 
volatile fatty acids in the rumen. Although much of the ammonia is 
utilized by microorganisms and converted to bacterial protein, variable 
amounts of ammonia are absorbecl from the rumen into the blood- 
stream and either used in the synthesis of non-essential amino acid> 
or wastefully excreted in the urine. Some of the absorbed animonia 
may be re-excreted into the rumen by way of the saliva, where it may 
possibly bo further utilized by the microflora. The extent of loss of 
protein or nitrogen accruing from c.\ccssivo ammonia production in 
the rumen is not known, but undoubtedly it is alTectcd bj- the c\c 
of protein in the ration, solubility of protein or nitrogenous materm 
in the ration, type of carbohydrate in the ration, and concentration 
and character of microflora in the rumen. ^ 

The microbial fermentation in the rumen results not only in tlie 
production of volatile fatty acids from carbohydrate nmtcrml winch 
is used as cnorgv but also in the formation of tlie gases, met lane ant 
carbon dioxide.’ Both these gaso.s are normally eliminated by way 
of the esophagus and serve no useful purpose but rather represent a 


loss in cnergj’ from the ration. ^ 

Heat is also produced as a result of the fcnnentntion taking place 
in the rumen. Only in very cold weather, especially in the absence 
ot Elicltcr, do cnltlc derive any lienefit from tliis lie.'it production. On 
the contrar>*, elimination of this heat niaj' impose a )un cn ^ 

nnimal and tlius lie responsible for wnstinp still nion* ener^ 
of restlessness and rapid lireatliinfi. A supiKisedlj more ^ ' 

elimination system in Dmliman cattle is .said to explain tins brt 
superior adaptation to liot, laimid climates. 


NUTRIENT REpUIREMENTS OF BEEF CATTLE 

'Hie nutrient requirements of laa-f cattle clo<el\ 
mieronora found in tlie rumen, at least from a quali a , JT , 

Sinee tbe requirements of iKdli mu-t I- • 

V tlie eattle nition it is ratlier didieult to a-s.-ss ,l,e 
’ rately. For pnielieal ration fonm.Inl.oa it not ^ 

Quantitative nutritire r.s,u.t,-n.eat, for nmien miermimani.m. hare 
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csttiblished that the bacterial flora of the rumen consist of at least 
several dozen forms and that the relative distribution as well a« total 
numbers present can be altered by changes in the ration. Certain 
fonns are known to predominate if fattening-type rations, high in 
readily available carbohydrates, are being fed, whereas still other 
forms prevail W’hcn cattle are grazing lush pastures. Changing from 
one type of ration to another results in bacterial population shifts, hut 
these shifts take place rather slowly, with the result that digestive 
disturbances may occur if type of ration is changed too abruptly. 
Undoubtedly this fact accounts partially for the poor performance, 
often amounting to actual weight losses, which results from shifting 
cattle from dry wintering rations to succulent spring pasture. 

Protein or nitrogen level in the ration has a marked effect on the 
total digestibility of the diy matter of rumin.ant rations, and especially 
on the crude fiber. This level is extremely important, because dif- 
ferences in crude-fiber digestibility have an influence on the digesti- 
bility of the remaining nutrients in the ration ^vhich might be encased 
within the collulytic cell walls of the fibrous portion of the plant. 

The inclusion of a small amount of readily available carbohydrate 
such ns ground com or molasses in high-roughagc rations has been 
reported to increase rumen microfloral activity and Iicncc increase the 
feeding value of (ligh-fil)cr roughages. If large amounts of sucli easily 
digestible carbohydrates arc fed, as in finishing rations, the reverse 
happens — that is, crude-fiber digestibility is reduced — hut in this type 
of ratitin the crude fiber content of the ration is relatively low. 

Certain minerals, particular!}* phosphorus, sodium, potassium, sul- 
fur. and cobalt, arc essential for maximum microfloral activity. The 
relative availability or solubility of these minerals in the rumen seems 
to be involved, as well as the content of the ration, at least in the case 
of phosphorus 

Certain feeds such ns high-quality alfalfa and certain commercial 
fennentation by-prodticts reporte<lfy contain as yet unidentified fac- 
tors which stimulate the activity of the rumen microflora. Ashing the 
alfalfa and feeding the ash ns a supplement to low-quality roughage 
rations has been reported to increase tlie concentration of rumen 
bacteria and increase cnide-fiWr digestion. 

Hulk in the ration, a tenn used in connection with the relative 
weight of a given volume of ration, undoulttcdly plays a part in inicro- 
floral activity and therefore in digestibility of crude fiber. Bulk 
provides for di«tcntlon of the rumen am! enlmnce.** normal rumination 
and phy?tologic.il function of the rumen it.«eJf. Indirectly, bulk is 
inx'olvcd m rate of p.'i's.agc of material from the rumen and it is 
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logical to assume that material passing too rapidly from the rumen 
(finely ground or chopped roughages, for instance) is not subjected 
to the normal cellulytic bacterial action. 

Wastages In the Rumen. The products of fermentation and 
microbial action in the rumen are unfortunately not all used to ad- 
vantage by the host animal. Ingested or ration protein and non- 
protein nitrogen compounds are partially converted to ammonia and 
volatile fatty acids in the rumen. Although much of the ammonia is 
utilized by microorganisms and converted to bacterial protein, variable 
amounts of ammonia are absorbed from the rumen into the blood- 
stream and either used in the synthesis of non-essential amino acids 
or 'wastefully excreted in the urine. Some of the absorbed ammonia 
may be re-excreted into the rumen by way of the saliva, where it may 
possibly be further utilized by the microflora. The extent of loss of 
protein or nitrogen accruing from excessive ammonia production in 
the rumen is not known, but undoubtedly it is affected by the le\el 
of protein in the ration, solubility of protein or nitrogenous material 
in the ration, typo of carbohydrate in the ration, and concentration 
and character of raicroflora in the rumen. 

The microbial fermentation in the rumen results not only in the 
production of volatile fatty acids from carbohydrate material which 
is used as energy but also in the formation of the gases, methane and 
carbon dioxide. Both these gases are normally eliminated by way 
of the esophagus and serve no useful purpose but rat er represen a 


loss in energy from the ration. , 

Heat is also produced as a result of the fermentation takine place 
in the rumen. Only in very cold iveatlier, especially in the alisence 
of shelter, do cattle derive any benefit from this heat proc uc ion. n 
the contrary, elimination of this heat may impose a burden upon tlie 
animal and ihns be responsible tor rvasting stil more ™or^- b cans 
of restlessness and rapid breathing. A supposcr J more c i . „ 

elimination system in Bralimnn cattle is said to explain tins breeds 
superior adaptation to hot, humid climates. 


NUTRIENT REQUIREMENTS OF BEEF CATTLE 

The nutrient requirements of beef cattle closelj *’^*J^* 
microflora found in the rumen, at least from a qua i . 

Since the requirements of both must be ^ 

the cattle ration it is rather difficult to assess t le ^ ^ 
ratcly. For practical ration formulation it is not " “'J - 

Quantitative nutritive requirements for rumen mic R 
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not been determined, and more e5q)erimental information ib needed 
before separate requirements can be established. 

The nutrient requirements of beef cattle will be discussed from a 
broad viewpoint under the forthcoming headings, and specific require- 
ments for different age groups and for the different feeding programs 
will be discussed in tlie appropriate chapters. 

1. Feed capacity and bulk. 

2. Energy. 

3. Protein. 

4. Minerals. 

5. Vitamins. 

6. Water. 

7. Miscellaneous feed additives. 

Peed Capaetfy and Bulk. Cattle should be fed to capacity under 
all ordinary feeding conditions. Regardless of whether the aim is 
maximum daily gain in a steer finishing program or only maintenance 
of drj' cows, perfonnance is more favorable if the complete ration, or 
at least one item in the ration, is fed to appetite. This procedure 
enables cattle to consume enough feed to satisfy their hunger and thus 
prevent the uneasiness and wasteful excessive movements associated 
with a limited ration. 

Condition and age both affect feed capacity, and there is consider- 
able variation between animals of the same condition or age. Cattle 
on finishing rations voluntarily consume each day feeds (air-dry 
basis) in amounts equal to 2.5 to 3.0 per cent of their live weight. 
Older cattle such as cows in good condition and fleshy individuals 
such as mature bulls, consume less, even as low as 1.5 per cent of their 
live weight. Thin, growthy, yearling or older steers may consume up 
to 3 per cent of their weiglit daily. 

Certain additions can be made to the ration which increase con- 
sumption, especially if a major portion of the ration is unpalatable. 
An example is the addition of blackstrap molasses to a wintering 
ration consisting of a large percentage of ground com cobs or other 
similar low-quality roughage. Such an addition to an already palata- 
ble ration increases intake only temporarily and serx’cs later merely 
as a replacement for an equal weight of ration being fed prior to the 
addition. 

Recent experimental evidence presented by Crampton et al.* would 
indicate that acceptance, or the level of voluntarj' consumption of a 
ration, is related to the digestible nutrient content of the ration; that 

2 E. y*. Crampton ct aU Journal of Animal Science, Vol. 16, 1D57, p. 1056. 
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is, the more digestible the ration, the greater the daily consumption 
and vice versa. This line of reasoning would tie feed intake to the 
quality of the ration as well as to size, age, or condition of cattle. 

Feeds high in water content, such as succulent spring pasture, 
winter small grain pastures, and high-moisture content silages, are 
consumed at a lower level of diy'^ matter or air-dry feed intake because 
of their high water content. 

A certain minimum amount of bulk or roughage is required to main- 
tain feed intake at a constantly high level in the ruminant; otherwise 
bloat and other digestive disturbances null be frequent. The minimum 
roughage level in finishing rations is 0.5 to 0.8 pound per 100 pounds 
live weight daily or 20 to 30 per cent when expressed as per cent of 
the ration. Apparently roughages can provide the neccssarj’ bulk, 
even though finely chopped, if pelleted, as will be seen in the discussion 
in Chapter 26 dealing with preparation of feeds. 

Energy. The energy requirements of beef cattle have been studied 
by various methods with the result that requirements are expressed 
in a number of ways. Specific requirements as used in this text v^ill 
be given in terms of Total Digestible Nutrients (T.D.N.) and in terms 
of digestible energy. Daily requirements for this and other nutrients 
will be given, as will the required percentage content of the ration for 


all the various nutrients. . ^ ? 

According to Morrison* the total digestible nutrient content of a 
feed is the sum of all the digestible organic nutrient^protem, fiber, 
nitrogen-free extract, and fat (the latter being multiplied by 2.2o 
because its energ>’ value is approximately 2.25 times tha o pro ein 
and carbohydrate). T.D.N. as a measure of the cner^' value of ^ed 
is subject to some criticism. The principal objection is la 't * • 
computed from date determined by the Weende pmxnnatc ana Ije.s 
procedure on the feeds consumed and feces excreted durms a cl'Bcst'on 
trial. The objection arises from the fact that the ... 

procedure itself is subject to criticism. Then ticre ‘ nrotcin 
Cism that T.D.N. assumes an equal caloric or cnep- va 1 . 

nitrogen-free extract, and crude fiber, and a cons gcrious 

ether extract. The limitations mentioned are P™'’" J 
from a practical standpoint, because the values or .find- 

“Ppearing in taldes giving nutrient requirements anri tee g . . 
arils are all based on tl.e same method of co'c'rifrion^ 

The latest revision (1038) of “Nutneut Hequ rem nt^° 
Cattle," a report of the National Bescarrh Counc P^l -^cil h, te. 
Sub-Committoe on Beet Cattle Nutrition, exprcs.-es tl.o energy rrqu, 

’F. B. Mornsoa. Feed, a,.d AVed.ac, 22ad edmoa. lOM. P C- 
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raent of beef cattle in terms of digestible energy or calories as well as 
in T.D.N. The difference in the gross energy content of feeds con- 
sumed and the feces voided in a digestion trial is a measure of the 
digestible energy content of a feed or ration. Gross energy of both 
feed and feces is determined by combustion in a bomb calorimeter. 
The term “digestible energy” refers to a measure, expressed as therms, 
of the useful energy in a feed or ration. Tlie feed tables included in 
the appendix contain values for digestible enei^y \\'hich were computed 
from existing T.D.N. values in feed tables as follows: 

rp. j. , lb. T.D.N. X 454 X 4.41 Keal. 

Therms digestible energy - 1 000 Ken 1 

Digestible energy values and feed requirements computed in this 
fashion are only as reliable as the T.D.N. values from which they 
were computed. Actual ratlier than computed values should be deter- 
mined and it is gratifying that research in this important field is 
being renewed with vigor. 

A deficiency of energy, due to a simple lack of sufficient total feed, 
is undoubtedly the most common deficiency in beef cattle rations. 
The results of low-energy intake are slow growth or even loss in 
weight, stunting, failure to conceive, and increased disease and mor- 
tality. An energy deficiency is usually accompanied by doficiencioa 
in all other nutrients but especially in protein. Overstocking of 
pastures and ranges, especially in periods of prolonged drought, is 
the principle cause of energy deficiency. Cattle on finishing rations 
may receive rations adequate in total amount or weight to meet 
appetite needs but still not perform up to their capabilities in terms 
of gain, owing to a lack of sufficient energy in the ration. 

Protein. Protein requirements are usually expressed on the basis 
of per cent of both the total and digestible protein in the ration. In 
the tables given in the appropriate chapters, requirements are also 
given in tenns of daily requirements for total and digestible protein. 
The digestible protein values are approximately equal to 60 per cent 
of the total protein for high roughage rations and to 75 per cent for 
high concentrate rations. 

Ration nitrogen, from which bacterial protein can be synthesized in 
the rumen, can bo supplied in non-protein nitrogenous fonns such ns 
urea, as previously mentioned. Under normal circumstance.s up to 
one-third of the total protein requirement may safely be supiilicd in 
non-protein nitrogenous forms. 

Symptoms of protein deficiency in beef cattle arc poor growth, 
depressed appetite, reduced milk flow, irrcBulnr cslrus in cows nod 
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delayed onset of first estnis in heifers, and loss of weight in extreme 
cases. 

Minerals. The requirements for calcium and phosphorus are quite 
u’ell established and numerous determinations for the content of those 
minerals in feeds have been made. Thus the requirements for 
these minerals and their sources are given in appropriate tables in 
this book. Requirements for other minerals, except for salt, are 
not so well established and hence are not included in the tables 
mentioned. 

Phosphorus. Phosphorus deficiency is the most common mineral 
deficiency and is most likely to occur in growing stocker cattle being 
wintered on all-roughage rations and in cows being wintered on mature, 
weathered grass. Phosphorus deficiency is usually associated with 
soils deficient in the element. Figure 34 shows that this mineral is 
deficient in the feeds being grown in large areas of the country. 

In the early stages of phosphorus deficiency or when a borderline 
deficiency exists, feed intake is decreased, gain is reduced, and milk 
production falls off witli n consequent reduction in suckling calf 
gains. Efficiency of feed utilization is reduced, and if the deficiency is 



FIG. 3<. Areas deficient m important mincraN tiryyj/yl tor the adequate Butrilioa 
of ljfr«lorll r).A ) 
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prolonged, blood phosphorus levels fall. Pica, or depraved appetite, 
results from severe prolonged deficiency and such severe deficiencies 
are usually accompanied by bone alterations which result in lameness 
and stiff joints. 

As mentioned earlier, phosphorus may be one of the roost critical 
nutrients for normal bacterial action in tlje rumen. Therefore require- 
ments of both the microorganisms and the host animal must be sup- 
plied in the ration. The effect of the relative availability or solubility 
of the phosphorus supplement fed when required to balance the ration 
is not well established. 

Calcium. A deficiency of this element is most apt to occur when 
rations high in concentrates, such as finishing rations, arc being fed. 
This is especially true if the limited roughage portion of the ration 
is non-leguminous. If cows, especially those nursing calves, subsist 
principally on mature, weathered grasses or hay or cereal straw, they 
are almost certain to respond to calcium supplementation. Hea^•y 
com silage rations are often borderline for calcium unless supple- 
mented with legume hay. Calcium deficiency symptoms are not very 
specific except in extreme cases when fractures may occur due to 
depletion. Poor growth rate, inefficient feed conversion, and low 
ash-content bones are usually the result of low calcium intake. Cal- 
cium deficiency is often associated with energy, protein, and phos- 
phorus deficiencies. 

Experiments carried on at the Indiana* and Iowa® stations have 
shown practically no advantage in feeding calcium supplements to 
mature steers being fattened on well-balanced rations. However, tlie 
Kansas* station has shoum that calves fed a non-leguminous, low- 
calcium roughage, such as prairie hay, should be supplied with finely 
ground limestone or some other mineral rich in calcium. Finely ground 
limestone fed at the rate of Vio pound daily to calves gave much better 
results when fed with prairie hay than did cither acid phosphate or 
bonemcal. As is seen in Table 43, no benefit was derived from the 
addition of ground limestone to the ration of calves receiving 0 pounds 
of alfalfa hay. When only 2 pounds of alfalfa were fed, the feeding 
of the limestone was profitable. 

The calcium and phosphorus content of the principal supplements 
used to correct deficiencies of these elements is given in Appendix 
Tabic 2 The calcium: phosphorus ratio in beef cattle rations siiould 
fall between 2:1 and 1:2. 

* Indiana Bulletins 2SI. 201. and 3I-I 

siowa MitneOKraphwl Reports 116 awl 11?* 

n Kansas Circular I5I. 
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Table 43 

Value or Adding Ground Limestone to a Low-calctusi Ration* 


(375 lb. Calves, Fed ISO Days) 


Kind of Hay F«l 

Alfalfa Hay 

Prairie Hay 

Other Roughage 

No™ 

Cane Silage 

None 

Cane Silage 





Ground 


Ground 


Ground 

Mineral Fed 




Lime- 

None 

Lime- 

None 

Lime- 





■tone 


atone 


stone 

Daily gain, lb**. 

2. 40 i 

2.44 

2 32 

2 49 

2.15 

2 25 

2 07 

2.43 

Av. dailj' ration: 









Shelled corn 

9.74 

9 GO 

9.77 1 

9.51 

9 S3 

10 09 

9 65 

9.85 

Cottonseed meal 

1.12 1 

Ml 

1 00 

1 00 

1 36 

1 40 

I 16 

1.16 

Hay 

0.03 

5 S4 

2 01 

2 00 

4.43 

5.03 

1 36 

1.41 

Cane silage. . . 



9.71 

10.05 



8 91 

10,14 

Ground limestone 


II 


10 


12 



Feed per cwt. guin‘ 









Shelled corn. 

396 

394 

422 

3S2 

157 

44S 



Cottonseed meal 

46 

45 

43 

40 

63 

62 

56 

48 

Hay 

243 

239 

87 

80 

206 

223 

65 

58 

Cane silage 



419 

401 



430 

418 

Ground limestone 


5 


4 


5 



Selling price per 









cwt 

$13 25 

$13.00 

$12.75 

$13.00 

$12.50 

$12.75 

$12 50 



* Kansas Circular 151. 


Salt. The salt or sodium and chlorine requirements of full-fed beef 
cattle are met by including 0.5 per cent salt in the total ration. Salt 
is usually fed free-choice, however, rather than as part of a mixed 
ration, with the result that more salt is actually consumed than is 
retjuired. 

Salt is essential to the growth and health of all kinds of livestock 
Cattle exhibit a special eagerness for it and soon show signs of restless- 
ness and malnutrition if it is long withheld. The form in wliich the 
salt is fed has an effect upon the amount consumed Cattle that liavc 
free access to granulated or loose salt consume approximately twice as 
mucli as they would get from salt furni'hcd in the form of 50-pound 
blocks. 'Whether or not cnougli is obtained from licking block'* kept 
in the feed bunk or in the pasture near the water supply is a <hspiitc<l 
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subject among cattlemen. TIic flake form of salt is not to be recom- 
mended for use in tlic open, bcc«ause of the large amount lost through 
weathering. At tlic Kansas station tlie flake form weatlicrcd 24 per 
cent per month, whereas the blocks weathcre<l only 11 per cent. In 
those states having a heavier rainfall, greater losses may be expected. 
Cattle accounted for tlie disappearance of 004 pounds and weathering 
for 141 pounds of block salt exposed in pastures at the Illinois station 
from April 30 until October 21, or 175 days. Tlic total disappearance 
of salt per 2-yoar-old steer was appro,\'imatcly 3 pounds per month. 
Little ditTcrcncc was observed at the Illinois station between the con- 
sumption of salt by yearling cattle wintered on good roughages in the 
drj’ lot and by the same cattle on good pasture the following sun)mcr. 

TIio amount of salt consumed is greatly nlTcetod by the amount and 
character of the ration as shown in Table 44. 

The use of salt to control supplement intake usually results in the 
consumption of considerably more gait than is required. As mucii a'* 


Table 44 

Salt Consumed ut EIeep Cattle under DirrERr.sr Pbediso CoNomov^ 

X>a>)/ CoMutnrilon 
p*t IIfuI. r«im<U 
RamJ ni«k 

Salt Salt 

0.015 0 on? 

0 0< 

0 05 
0 0 ^ 

0 OS 

n 013 

0 JK 3 
0 ]%} 

0 15 0 

0 013* 
0 03 * 

0 07 

0 m 

0 M 

0 <n 

O.OIS 0 01* 

0 0 < 
OCM 
0 D13 

e e? 

0 «» 

0 tet 

* II 


Calt-M. 

Joira 13? 

Kanaaa Ctr^tilir 305 

Clmilar 350 


Stontana RulMin 401 

Vuiflinr* 

lllinot* Unpulil dala 

tova IrnBn 177 

LraR't 131 

Kaaaa. Htrular ^V^ 

Montana Riillrtm »ni 
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2 pounds of salt may be consumed by cattle daily without harm, 
provided the animals have free access to an abundant supply of drink- 
ing water. 

Other Major Minerals. Magnesium, potassium, and sulfur are 
required by cattle, but the specific quantitative requirements have not 
been determined. Deficiencies of these minerals have been produced 
on purified diets only. Experimental work in this area is limited, since 
the content of these minerals in the feedstuffs normally consumed by 
beef cattle is such that deficiencies do not naturally occur. 

If urea supplies a considerable portion of the nitrogen in the ration, 
Sulfur, either in organic or inorganic iorm, may coneeiv'ably prove 
beneficial as an addition since sulfur, or the sulfur-bearing amino acid 
methionine, has been shown to facilitate bacterial synthesis of protein 
in artificial rumen studies. Practical rations have not been improved 
by the addition of sulfur in numerous studies, which indicates that the 
sulfur content of such rations is adequate. 

Trace ^Minerals. Trace minerals are those found in only minute 
amounts in soils and plants. The content of such minerals in feedstuffs 
is closely associated with their content in the soils from which such 
feedstuffs are groi\’n. Figure 34 indicates areas in which it has def- 
initely been established that the indicated trace mineral deficiencies 
may occur. It will be seen that areas whose soils are most subject to 
leaching, due to either heavj' rainfall or permeability, also are more 
subject to mineral deficiencies. 

Iodine deficiency is usually manifested by the production of goitcr- 
ous calves which either are bom dead or die soon after birth unless 
treated with iodine. The use of iodized salt containing 0.01 per cent 
of stabilized potassium iodide prevents deficiency symptoms. Seldom 
is non-iodized salt so much cheaper ns to justify its purchase if tiie 
iodized form of salt is available. 

Iron is undoubtedly required by beef cattle, but quantitative re- 
quirements arc not established nor have consistent responses been 
obtained from its use in jjractical rations. Thus it may be assumed 
that feedstuffs consumed by beef cattle contain adequate iron. 

Copper requirements for beef cattle arc very low but arc adversely 
affected by the molybdenum and sulfate content of the ration. A 
deficiency of copper can ho prevented by adding 0.25 to 0.5 per cent 
of copper sulfate to tlie free-choicc-fc<l salt. This practice injures a 
copper content of 4 to S parts per million (p.p.m.) in tlic total nir-<lrj’ 
ration. Excess molybdenum apparently interferes with copper metab- 
oli'»m. Hence, in areas where molybdenum to.xicity is evident, addi- 
tional copper should he fed. Although copper deficiency is almost 
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exclusively a local problem, calves being fitted for show or sale by the 
use of nurse cows well beyond the normal time for weaning sometimes 
may develop copper defieiency. Generally poor performance along 
with intermittent to severe diarrhea and stunted growth are symptoms 
of copper deficiency. When copper deficiency is complicated by molyb- 
denum toxicity, depigmentation of the Imircoat is common. 

Cobalt is required by rumen mieroflora to insure adequate vitamin 
Bi« synthesis, since tljis element is an integral part of the molecule. 
The requirement has tentatively been set at 0.07 to O.IO milligram 
(m.g.) per 100 pounds body weiglit. It is generally supplied in the 
ration, when needed, in the form of cobalt sulfate added to the salt or 
mineral mixture at the rate of 1 ounce per 100 pounds salt. 

Hay and pasture forage rations containing 0.01 to 0.07 p.p.m. of 
cobalt have resulted in cobalt deficiency, whereas if the cobalt content 
is in the neighborhood of 0.10 p.p.m., performance is normal. Tims 
the requirement, expressed as content of the diet, would be mot by 
0.10 p.p.m. cobalt in tiic ration. 

Syjnptoni<* of cobalt deficiency, like those of many other mineral 
deficiencies, arc general rather than specific. Severe deficiency results 
in reduced feed intake, emaciation, weakness, and even death. Perhaps 
of more importance is t)ie borderline deficiency wldclj may not bo 
recognized and thus i« n<it c<trrcctc<l. Such borderline deficiencies may 
result m generally reduced performance and inefficient feed conversion. 

^fang(tnesc and ztnc are undoubtedly rc<piire<l by beef cattle, but 
since foragi". contain SO to l.'iO p.p.m. of manganese and 10 to 100 
p.p m. of zinc, llic bkcUliood of a deficiency existing under practical 
cunditionv i>* remote. 

Traro nnnrraJizcd s.alt is avnil.ible in mi)«t fcctl storr.**. The co-t 
per unit of trace iiiinoral iimy in some m'tnnccs be quite high, ami it-* 
fmimg may tie unc-'cntml Thi’* ftatement i« especially true if the 
ratioav tieing fed contain average t« g<M*«l quality roughage'* vldcb are 
grown m nrea^ where ilie -mt* are ntftHpmle in trace tninoral element 
conlenl As mdiealiNt earlier, trace mineral dcficieney i* prlneipally a 
geogniphjeal protilcm, and con-'iillation with sniN expert* and niitri- 
iioni'ts in *ueb area* i* neee-^.arj* to determine if supplomentatiun i* 
neetlc<l. 

Toxic Mlaereli. Pome minerals, althnugh they may netually Ix' 
required in inmutc anxiunt*', may priMlnce hannful efTeri* if inge-tnl 
in exec" of the-e rcfjujremfnt*. 

Fltiorwe, confnintxl m either nmhfltiorin.xtejJ f«>ek phi>«i>!i.-jte and 
mine wadnng* or ilejwwiteil «{*on the f<ir.nge grown In nrest 'tib;rfti*'J 
to fluondc-cont.aining >-moke. i* tone to Iki/ c.ittle if cffiimefl in 
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excessive amounts. The usual fluorine content of the mineral supple- 
ments fed to beef cattle is shonm in Appendix Table 2. 

Symptoms of fluorine toxicity are mottling and erosion of the enamel 
of the teeth and a softening and thickening of the bones, with a 
resulting decrease in breaking strength. The maximum level for 
fluorine in the ration has been recommended at not more than 65 p.p.m. 
for feeder cattle and not more than 30 p.p.m. for breeding cattle kept 
on such rations for extended periods of time. 

Selenium toxicity is a local problem occurring primarily in the 
Dakotas and the Rocky Mountain States. Cattle consuming feeds 
containing 8.5 p.p.m. of selenium for a considerable length of time show 
symptoms of chronic toxicity. Death occurs if feeds consumed contain 
500 to 1,000 p.p.m. of selenium. Characteristic symptoms of selenium 
toxicity are loss of appetite, sloughing of hoofs, loss of hair from the 
tail, and eventually death. No effective treatment has been deter- 
mined other than removal of animals from the affected areas. 

Molybdenum is apparently an essential mineral, but the requirement 
is low since more than 10 to 20 p.p.m. in forages result in toxic symp- 
toms. Excess molybdenum e.xert8 its effect by interfering with copper 
metabolism as previously mentioned. Until more information is avail- 
able, molybdenum should not be added to beef cattle mineral supple- 
ments. 

Vitamins. Vitamin deficiencies in general are much less apt to 
occur in cattle feeding than are mineral deficiencies. This is because, 
first, as mentioned earlier, most of the vitamins required by cattle are 
synthesized by rumen microorganisms, and, second, the feeds usually 
consumed by cattle are fair to excellent sources of those vitamins which 
must be supplied in the ration. 

Vitamin A and Carotene. Requirements for this vitamin and its 
precursor, carotene, are expressed as both carotene and vitamin A in 
the requirement tables in the appropriate chapters. Approximately 
1.5 mg, of carotene are required daily per 100 pounds of live weight 
for normal growth in young cattle. Dry pregnant cows and nursing 
cows require 3 to 4 rag. and 10 mg., of carotene, respectively, per 100 
pounds live weight daily. 

Vitamin A may be stored in the body during periods of high carotene 
intake such as occur during summer on lush pasture. These stores may 
be drawn on during winter and the amount stored, of course, affects 
the minimum level of vitamin A or carotene necessarj’ in the winter 
ration. Another factor affecting tJie overall practical problem of 
vitamin A in the ration is that of instability or destruction of the 
carotene in feeds during storage due to oxidation. 
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Vitamin A deficiency in beef cattle is rather uncommon wlien good 
quality roughages are fed. However, in instances when a combination 
of poor hay and concentrates low in carotene content, such as old com, 
small grains, grain sorghums, or molasses, make up the ration, vitamin 
A deficiency may occur. Extended periods of drought may result in 
forage deficient in carotene. Cahing difiiculties and breeding problems 
often occur in the spring following such a year. The estimated 
carotene content of cattle feeds is sho«Ti in the Appendix Tables. 

Vitamin A deficiency symptoms are niglit-blindness (inability to 
adjust to sudden bright lights), incoordinated gait, and com'ulsi\'e 
seizures in severe cases. Excessive lacrimation or watering of the eyes 
may also occur, but this symptom can easily be confused with watery 
eyes brought on by pink-eye (see Chapter 29) or by irritation from 
cinders and dust during movement or shipment of the cattle. Diarrhea, 
from severe to intennittent, in both young and older cattle may be a 
result of vitamin A deficiency but here, too, other causes for such 
diarrliea may cause confusion. A very characteristic deficiency symp- 
tom in feeder cattle is anasarca or generalized edema. The swellings 
are localized in the brisket area and in the knee and liock joints. 
Lameness usually acccinpanies the more severe cases of edema. 

Sexual activity declines in bulls suffering from vitamin A tloficicncyj 
spermatozoa decrease in numbers and motility and increase in number 
of abnormal iorms. In breeding cows, estrus may continue, but cows 
conceive less readily. Vitamin A deficiency in the pregnant cow may 
result in abortion if it is sufficiently severe. Calves may bo born dead 
or weak, and retained afterbirths arc common in deficient cows. A 
suspected vitamin A deficiency can be verified by analyses of blood or 
liver tissue for vitamin A or carotene content. 

ViTAMi.v D. A deficiency of this vitamin is extremely unlikely 
under practical conditions, because beef cattle receive sufficient vitamin 
D from exposure to direct sunlight or from the consumption of sun- 
cured lm5'. In areas of the countrj' or world where days arc e.vtrcmol)’ 
short or cloudiness persists most of the year, and esjiccially during (lay- 
ing season, it is conceivable that a deficienc)’, especially in borderline 
form, may exist, but dcar-cut cases of vitamin D deficiency arc seldom 
reportc<l. 

The disease known as rickets, which results from poor calcification 
of bone, is the chief symptom of vitamin D deficiency produced under 
controlled experimental conditions. Posterior paraly.ris may rc-ult 
from fracture of vertebrae in veo' severe ca^cs. Poor performance 
may result from (lordcrlinc deficiency. Adcqu.nte vitamin D is c^Hon- 
tial for efficient calcium and pho-phorun utilization and hone forma- 
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tion. Abnormally low levels of calcium and phosphorus in the blood, 
in the presence of adequate calcium and phosphorus in the ration, 
would support a suspicion of vitamin D deficiency. 

Vitamin E. Muscular dystrophy or white muscle disease in calves 
between the ages of 2 to 12 weeks is the chief symptom of a deficiency 
in vitamin E. Only certain geographical areas have reported this 
condition and it is not ver^’ widespread. The quantitative require- 
ment, expressed as tocopherol, is tentatively estimated to be less than 
40 mg. of tocopherol per 100 pounds of body weight daily. 

In affected areas, losses due to muscular dystrophy in calves may 
be reduced by feeding 2 to 3 pounds of grain during the last 60 days 
of pregnancy, or by oral administration of tocopherol to both cow and 
calf shortly after parturition. 

Vitamin K. This vitamin is synthesized by the rumen microflora 
in adequate amounts under normal feeding conditions. Moldy clover 
hay and clover pasture sometimes contain dicumerol, a compound 
which prevents normal blood clotting. Therapy with vitamin K is 
usually effective in combating this condition. 

B Vitamins. Although requirements for most of the B vitamins 
such as riboflavin, thiamin, and biotin have been demonstrated for the 
young calf before it has developed a functioning rumen, attempts to 
improve the rations of cattle over 8 weeks of age with B-vitamin 
supplementation have not been generally successful. These vitamins, 
like vitamin K, are apparently synthesized by the microfiora of the 
rumen at a rate sufficient to meet the needs of the animal. An example 
of how dietary nutrients may affect bacterial synthesis of B vitamins 
has been mentioned, namely the relationship between cobalt intake 
and Bi 2 synthesis. Other such relationships may be discovered in the 
very active research programs being conducted in this field at the pres- 


ent time. 

Water. Water, because of its abundance and universal use, is 
seldom regarded .as a feed, and yet it is one of the most essential 
nutrients for all animal life. No cattleman would consider letting his 
cattle go without water for a single day, but many do not see that the 
water provided is clean, pure, and uncontaminated. 

The amount of water required by cattle, cxolusi« of "■“to un- 
tamed in the ration, varies with the character of t o ee , e amoun 
of dry matter consumed, and the air temperature. Data on the water 
consumed on different rations and by cattle of different ages are ex- 
tremely meager, but enough are available to pomit making a rough 
estimate of the daily water requiremenU of cattle full-fed in drj- lot. 
It can be seen from Table 45 that as the season advances from winter 
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Table 45 

Water CoNswrEo bt Cattle Full-Fed in Dry Lot 


Consump- 
tion per 
100 ]b. 





Daily Water 

Live 




Consumption, 

Weight. 

Station 

Iteferenee 

Period 

pounds 

pounds 

Calves: 





Iowa 

Bulletin 271 

Feb. 4-14 

25 

4.8 



Mar. 5-15 

27 

4.4 



May 4-14 

51 

6.7 



July 5-13 

65 

7.1 

Ohio 

Bimonthly Bulletin 154 

Apr. 15-Aug. IS 

57 

6.5 

Yearlings; 





Iowa 

Bulletin 271 

Feb. 4-14 

29 

3.4 



Mar. 5-15 

25 

2.7 

Illinois 

Mimeo. Report, 1937 

Aug. 5-19 

02 

8.8 



Aug- 22-Sept. 6 

8G 

7.7 

2-year-olds: 





Iowa 

Bulletin 27 1 

Feb. 4-14 

35 

3.4 



Mar. 5-15 

33 

3.0 


Table 46* 

Total Daily Water Intake! as Affected by Temperature 
AND Level op Feed Intake (Dry Matter Basis) 


Temperature (Fahreuliolt) 

40" 

50* 

GO" 

70" 

80" 

00" 

Giilloiis of Water per Pound 







of Dry Matter Intake 

0.37 

0 40 

0.4C 

0.54 

0.G2 

0.S8 


n\pcctcd 

Dry 







Body 

D.-tily 

Matter 







Weight 

Ciiiin 

Dailv 







(lb) 

(lb) 

(lb ) 

(gal.) 

(gal.) 

(gal.) 

(gal.) 

(gal.) 

(gal.) 



Cnltlr on ^fatnlenance ItnliomX 




400 

00 

54 

2.0 

2.2 

2.5 

2.9 

3.3 

4.8 

800 

0.0 

8.8 

3.3 

3.5 

4.0 

4.8 

5.5 

7.7 

1,200 

00 

11.8 

4.4 

4.7 

5.4 

6.4 

7.3 

10.4 



irintmnp ir<«n/»»ipC«fJYs 




400 

l.O 

0.0 

3.7 

40 

4.5 

5.3 



500 

l.O 

11.7 

4.3 

4.7 

5.4 

G3 



COO 

1.0 

13.5 

5.0 

5.4 

02 

7.3 





M’lnlrring I’earfinpCnHfe 




COO 

l.O 

14.4 

5.3 

5.S 

OG 

7.8 



800 

07 

1C2 

60 

05 

7.4 

87 


■ 


* Journnl of Aniwn/ Snenrr, 15: TK-TWCIOoG). 

t Total water intake incluiiee both the water drunk and that eontafne-i in thefeed. 
J AnimaN tliat arc neither cainitig nor Itw'nc weiRht. 
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to summer the amount of water consumed per 100 pounds Ii%’e weight 
increases rather sharply. Similar data, collected under controlled 
conditions by Winchester and co-workers of the United States Depart- 
ment of Agriculture, shown in Table 46, indicate that, in addition to 
temperature effect, increasing levels of feed intake result in the intake 
of more water. 

Water should be kept slightly above freezing temperature during 
the winter by the use of insulated tanks and by tank heaters during 
extremely cold weather. Electric, oil, or gas heaters are preferred 
since they can be equipped with a control device which keeps the 
water at an even temperature of 40 to 50 degrees. The principal 
advantage of lieaters is the labor saved in keeping the tanks free of ice, 
since cattle appear to thrive as w'cll on ice-cold water as on water at 
moderate temperatures.’ 

’ Oregon Bulletin 183. 



chapter T 

THE SUMMER MANAGEMENT 
OF THE BREEDING HERD 


In theory the feeding and management of the breeding lierd during 
the summer are relatively simple, since the herd is then running on 
pasture and requires little attention. In practice, however, some of the 
cowman’s most difficult problems arise during this season of the year. 

First in importance is the difficulty of estimating the forage supply, 
which is determined largely by weather conditions and can neither be 
predicted nor controlled. Should the weather be unfavorable for the 
growth of grass, a critical shortage of feed may be encountered long 
before the usual end of the grazing season. 

Second, tlio breeding season for most beef herds comes during ti»e 
summer, which necessitates inspection of the herd regularly to insure 
that cows arc being settled. Noting the dates on wlncli a few familiar 
cows are observed to be in heat and then following up with an inspec- 
tion 19 to 20 <lays later soon reveals whether or not the cows arc being 
settled. Farmers and ranches are, however, invariably busy with field 
work at this tunc of year and arc prone to limit inspection.? to once 
or twice a week, csiiccially if the herd is on n pasture at some distance 
from the farmstead. 

Third, early summer is the proper time to castrate bull calves that 
were born on pasture or were too young to castrate while the herd was 
suU in. the <lry lot. If this job is put «(t until the urgent field work i** 
finished, tlie calves arc big and Iianl to handle when it is finally done. 
The same situation is tnie for such jobs as dehorning, vaccinating, and 
branding, which may not get done before cows go to pasture if calves 
are not dropjicd early. Finally, n fourth suinmcrtimc problem is the 
need for attention to such parasites ns scrcwwonn«, iiomflic", and 
dcerfiics In the range areas and in form nrca.s which rely on fann 
pond-, water sliortage can become quite ns probleniatical a*: gr.'i*'’' 
siiortagc 

Pasture. Pasture is reli«J »i>on ahiw^t entindy for feed for the 
brectling herd during tlie summer month?. On ino^t farm? and ranches 
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no feed other than pasture-is given. As has been previously stated, 
pasture is considered so essential for the breeding herd that few beef 
cows are kept by operators who do not have sufficient grass to carry 
them through the summer. This attitude on the part of stockmen is 
based upon long experience as well as upon scientific facts. In the 
first place, cattle on pasture are living under the most natural con- 
ditions that can be provided, and with no class of cattle is an approach 
to natural conditions so desirable as with the breeding herd. Cows 
with young calves instinctively seek seclusion, and nowhere else on 
the farm can they find it so well as in the pasture. Young calves need 
a large amount of milk and there is nothing better than grass to stimu- 
late the milk flow during the lactation period. The first food other 
than milk that a young calf receives should be soft, palatable, and 
easily digested. Green grass fulfills all these requirements. Moreover, 
it furnishes an abundance of protein, vitamins, and minerals, three 
factors that arc highly essential to the normal growth of young animals. 

Both cows and calves need plenty of exercise, fresh air, and sunshine 
to keep them healthy and free from disease. Seldom are cattle 
troubled with lice, ringirorm, pneumonia, or foul feet while they are on 
pasture. When kept in barns and small lots, on the other hand, these 
afflictions are frequently encountered. Whereas it seems roost desirable 
that the breeding herd be kept on pasture during the summer for as 
long as forage is sufficiently plentiful to provide milk and nutritious 
feed for the calf, some successful operations are being earned on com- 
pletely in dry lot. The year-round dry lot system offers an opportunity 
for maximizing the use of equipment and labor and for actually 
harvesting more forage, either as hay, green chop, or silage, from high- 
yielding cultivated pasture seedings. 


KINDS OF PASTURE 

As a rule, pasture areas are occupied by perennial 
plants that do not die after ripening their seed but ® j 

year after year. Kentucky blucgrass, redtop, brome E™®”' 
grass, and nearly all the native grasses of the W- -n Plains ^region 
such as the bluestems, the gramas, wheatgrasses an , ’ , g 

ennials, and they together occupy by far the greater ^ “ 

total pLsture arL of the country. Of course such 
as alfalfa, white Dutch clover, trefoil, and ladino are desirable 
tions to pastures where tlmy are „ 

Temporory Pasture. During the past y rsncciallv in 

marked increase in acreage of temporarj- pasture crops, espociallj 




F1G» 3S. Aa Mcnl pvturc arfv for a brwUng hcni. The Ftaa«l of Bra-®3 has become Ihin, however, and has been partly replaced 
by Heax-y di^ring. fcttUiting. and rr^wling will double the carr^’ing capacity of this field within 10 years. 
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the Corn Belt where new seedings made in small-grain crops are al- 
lowed to stand for a year or two as part of the general crop rotation. 
These rotation seedings may be harvested for hay or grass silage the 
first year and pastured for a j’ear or two thereafter before they are 
plowed under for corn. Or they may be left standing for only one year, 
in which case the first crop is sometimes cut for hay or grass silage and 
the second crop pastured. Or they may be grazed by beef cattle or 
other stock from early spring until late fall. Ob\'iously the method 
of utilizing a particular field is determined largely by the need for 
additional pasture at the time it is ready to be used for that purpose. 

The plant species most widely used in seeding temporary' pastures 
consists largely of legumes, since the principal reason for including a 
year of pasture in the crop rotation is to improve the fertility of the 
soil. Consequently, alfalfa and red, alsike, and sweet clovers, either 
seeded alone or mixed with grasses, are commonly used. A mixture of 
red clover, sweet clover, and timothy is a wery satisfnctoiy seeding 
for a pasture that is to be utilized for only 1 year, but alfalfa usually 
should be included in seedings that are to be allowed to stand 2 years 
or longer. 


Advantages of Temporary Pastures: 

1. More feed is furnished per acre at any given time, making possible 
a larger herd for a given pasture area, especially if rotation grazed. 

2. A large percentage, if not all, of the forage consists of legumes 

3. Temporary pasture crops normally withstand the heat and 
drought of summer better than some perennial graS'Os. 

4. The temporary pasture crop con be included in the regular fann 
rotation, thus making possible the utilization of the legumes grown 
primarily for soil improvement. At the same time tlio-c )cnc its ac 
eruing to the soil through pasturing and feeding on pasture arc shared 
by dilTcrent parts of the farm. 

6. Any surplus fornKc ran Iw ulilimi for hay or silnfc. 


Of these advantages, the last two ore of ino-t iniportanee 
others, important in some years, ore open to nue-tioo oh™ lo c 
period of time, involving all kinds of seasons and "-'f 
It is undoubtedly true that with a good stand and ■>"' ""O ^ 

conditions most Icpmic-prass pasture conihinatlons ...iKTience 

better forage tlian grasses alone on similar land. on . 
ha, shown that, under or.hn.ary fanning conditions 
•I yeats out of 5 is a perfect stand of lepiiia" “criirei . 

1 year out of 7 or 8 the crop .. alrao-t a total fa, lore At -uch ...a, 
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common practice is to sow oats, rye, Sudan grass, or other non-legume 
crops for pasture. 

Since the advantages of temporary pastures have been mentioned it 
might, perhaps, be worth while to list the principal objections raised 
against them. 

Disadvantages of TEMPoitARY Pastures: 

1. Tlicy require an annual outlay for seed, preparation of seed 
bed, ct cetera. 

2. Stand of crop is often uncertain and sometimes a total failure. 

3. Plants do not form a goorJ turf; hence, the fields are often badly 
trampled in wet weather. 

4. Adequate shade and water are provided with difficulty. 

5. Ternporarj' pasture crops are likely to cause bloat. 

6. Tight fences arc required around every’ field. 

7. Sonic of the temporary pasture plants tend to ripen and dr>' up 
in late summer and early fall. 

The Inst mentioned disadvantage can be dismissed with the state- 
ment that the clovers of the common, temporary pasture en>ps are 
biennial legumes which ripen and dry' up only in the fall of the sccomi 
year. By this titnc the sec<inng pnstrrrcs started in t!»c spring of that 
year are large enough to graze and the slock can be shifted to thent. 
Likewise, the sixtij objection can be met with the statement that all 
field's of the farm should l)C well fenced, wlictlicr in pasture or not, to 
permit the utilization of stalk fields, oat and Imy stubble, ct cetera, by 
cattle Inclusion of alfalfa in the mixture overcomes the last men- 
tioned disadvantage. 


Table 47 


or Calvca ov OirrKnrvr I’astvrcs 



No. 

So. 

Day* 

A«r.,. 

TouJ 

ArrW 

I>.«r 


ft 

of 

OB 

WMninc 

Cain of 

Gain of 

Ki^r ef Tutun 

Can 


raator* 


Cairo 

Cairra 

Pluppnif^ onl.v 
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It is obvious that temporary forage crops have a real place in cattle 
raising. However, it would appear that their greatest use is to 
supplement rather than displace permanent pastures. The danger of 
not securing a stand, and thus being without any forage, is too great 
for the farmer to rely exclusively on temporary pastures for mam- 


taining a breeding herd. 

The best plan in all but the range areas is to depend on neither 
permanent nor temporary pasture alone for maintaining t le ree in^ 
herd but to provide enough of each to insure a continuous supp y ol 
nutritious, palatable forage throughout the summer. ^ ,1^ 

some permanent pasture advisable for use in earlj spring ^ ^ ’ 

at which seasons temporary pastures often cannot e use wi lo 
damage to the stand because of wet weather. Permanen pas u , 
such as hluegrass and brome grass, which form dense sod are 

damaged much less seriously both by heTome little 

occasional periods of severe drought, when all pas ur 
more than exercise lots. Figure 36 is just conditions, 

season pasture program can be developed to fit oca 
Permanent pastures outside the range areas are 
grazing earlier in the spring than temporary' pas ures 
they have a denser sod, but because they me oj\ 
hence are less laxative. Tliey are most pro uc luMdle 

weather and may be grazed heavily from the ast ^ o the rm^ 
of June. They are relatively dormant dunng July 
make considerable gronth - ^he falljon the 

Most temporary pastures 1 jear om dunne the 

June, July, and Auguet. „'^ecled for grarmg, and 

early summer that only a portion of th .jccond crop comes 

tlie remainder cf the field may be cut for hay The a ond c I 

on uuickly and this fresh for beef cattle, 

forage of the grazed area to make an P Sudan 

If temporary pastures are Korean lespcdcza. or 

grass, which is seeded alone, or s usually ready to be 

alfalfa, which are seeded m small gr . . , pnj fumi?h excellent 

grazed by the last of July or the middle of August anU 
grazing until the first killing frosk ^ pastures immediately 

Cattle should be removed from ^ foracc may cause serious 

after a killing frost because ^ be grazed with safety 

bloat and scouring. However, such p - . i,ecoinc dead and 

2 or 3 weeks later after the stems an palatable and nutri- 

hrou-n. Obviously legume pasture is mu _ ' fortunately, at 

lious otter being frozen than it was while still gre • 
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pasture and have lost considerable weight from parturition and sub- 
sequent suckling. In much of the range country, weight loss occurs 
throughout the winter. These losses from all causes often amount to 
150 to 200 pounds per cow. Half or more of these losses usually is 
regained during the first two months on pasture while the grass is 
fresh and abundant, and the remainder is regained during the fall and 
early winter after the calves are weaned. Frequently the cows lose 
in weight during the middle of the summer when the pastures are 
scorched and dry and the calves, now grown to good size, sap the 
strength of their mothers by tlieir frequent nursing. One advantage 
of creep-feeding calves that run with their mothers on pasture is to 
relieve the cows of part of the burden that their offspring impose upon 
them during the latter half of the summer. 

Supplementary Feed for Cows. Unless the pasture area used by 
the cattle is sufficiently large to insure the accumulation of a rcscr^c 
supply of grass, it may be necessary during periods of drought to give 
the cows some feed in addition to that furnished by the pas urc, i^ 
their milk flow and flesh arc to be maintained. Some cattlemen follow 
the practice of guarding their supply of grass against 
tion by supplementing the pasture with other fee s roin i . 
beginning, or soon after the beginning, of the grazing 
practice is to bo recommended on farms in the non-range ” 
the pasture acreage is small, since it makes pOiSi » c ^ . 

greater number of cattle on a given area without ? I.;, 

supply long before the normal end of the grazing season. 


Table 48 
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and less nutritious annual grasses and brusii compete for moisture and 
fertility. Burning reduces forage production in the long run, even 
though growth may appear to start a few weeks earlier as a result of 
the burning. Kansas agronomists checked the effects of burning blue- 
stem range over a long period of years with the following differences 
in yield of forage per acre. 


Unbumed plot 
Burned April 30 
Burned April 10 
Burned December 1 
Burned March 20 


2,502 lb. per acre 
2,161 “ " 
1,934 “ “ " 

1,926 “ “ “ 

1345 " “ “ 


Research in the coastal regions suggests that hiwning some types of 
grasses in those regions is beneficial. 

Such pasture management practices as contouring, pitting of the sod, 
building of stock water pouds or tanks to liclp control grazing, u**© of 
tirift fences, feeding suppieincnts to prevent overgrazing in emergencies, 
rotation grazing to permit native grasses to set seed, rodent control, 
use of fireguards along highways, and many otljcr more localized im- 
proved management practices make possible more produetiv'c perma- 
nent pastures. discussion of nl! the peculiar problems of cacli range 
urea would make tt )0 lengthy a discussion for this text. 

Permanent pa.^tures outside the range area also varj* tremendously 
in quality, carrjdng capacity, and length of grazing season, but at least 
in this situation lack of rainfall is ordinarily not tlic big problem. 
Soil infertility, overgrazing, erosion, and competition from wcctls, 
underbrush, and tcnib limber arc the big problems here. Correcting 
^oil mineral element deficiencies acconling to needs ilcnumstratcd by 
Miil tests i>! the first step in pasture renovation. Seeding of rccom- 
niendeil nnxlurcs of grasses and Jcpuiiie.'* neeording to proven jirocc- 
<fures, by s>t>un(l pn-tarv management, makes po-sih/e carnvng 

capacities! jj" liigh as a cow and calf per acre for the pa-ture season In 
areas con«i-ling largely of once-euUivate^i Init now nhan<lonc<l fann 
land A« mentioned earlier, bnish contnd, by reduring coinjwlition 
for desirable gra-.-c.*, can improve grazing in both range and non-range 
areas. 

Gains Made by Cows on Pasture. The gains made by cows on 
p.n«ture during the summer depend upon a number of factors, among 
which are the nbund.mcc .and nutntivr value nf the forage, the condi- 
tion of the cows when Itimeil onto pasture, the* age of the suckling 
calves, and uhether or not the cafven arc creep feil. In mn*t section^ 
of the roimtjy tlie cows have calve<! Iwrb.re they are tume«I onto 
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pasture and have lost considerable weight from parturition and sub- 
sequent suckling. In much of the range country, weight loss occurs 
throughout the winter. These losses from all causes often amount to 
150 to 200 pounds per cow. Half or more of these losses usually is 
regained during the first two months on pasture while the grass is 
fresh and abundant, and the remainder is regained during the fall and 
early winter after the calves are w'canod. Frequently the cows lose 
in weight during the middle of the summer when the pastures are 
scorched and dry and the calves, now grown to good size, sap the 
strength of their mothers by their frequent nursing. One advantage 
of creep-feeding calves that run with their mothers on pasture is to 
relieve the cow’s of part of the burden that their offspring impose upon 
them during the latter half of the summer. 

Supplementary Feed for Cows. Unless the pasture area used by 
the cattle is sufficiently large to insure the accumulation of a reserve 
supply of grass, it may be necessary during periods of drought to give 
the cows some feed in addition to that furnished by the pasture, if 
their milk flow and flesh arc to be maintained. Some cattlemen follow' 
the practice of guarding their supply of grass against possible exhaus- 
tion by supplementing the pasture wdth other feeds from the very 
beginning, or soon after the beginning, of the grazing season Such a 
practice is to be recommended on farms in the non-range area where 
the pasture acreage is small, since it makes possible the carrying of a 
greater number of cattle on a given area without exhausting the pass 
supply long before the normal end of the grazing season. Experience 

Table 48 


Errxer op SuppLrMrNTAnr Fbtd ufok thi. Pasture Area Required per 

Cow AND CADF 
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Period Fed 

_ 
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! 

CotlODseed 

Ucai 
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Silage 

Oottooseed 

Meal 

Corn 

Silage 

1.50 

1.00 

.50 

161 

145 

161 

12 

93 

153 

Lbs. 

.52 

.35 

.73 

Lbs. 

18 6 
14.0 
29.2 

.22 

70 

Lbs. 

1.35 

9.06 

27.85 


• 111 ...,. 
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Sudan grass, seeded alone or with soybeans, is an excellent pasture 
crop for late summer and early fall. Sudan grass shculd preferably 
be sown in ploughed and carefully prepared ground. Care should be 
exercised in grazing Sudan grass because of the danger from prussic 
acid poisoning. This poisoning is most apt to occur when abunaant 
new growth follows a period of drought or when second-grov^th is 
grazed following earlier grazing or cutting for hay. 

Shade and Water. Ordinarily too little attention is paid to pro- 
viding adequate shade and sufficient fresh water for cattle during hot 
weather. Many pastures are entirely without shade of any kind and 
the cattle are exposed to the heat and glare of the sun throughout the 
long days of summer. Tall-growing species of trees make the best 
shade for permanent pastures but in rotation or temporary pastures 
portable shades are preferable. California workers m the Imperial 
Valley found that high shades arc the most efficient. 

The effect of shades, both natural and artificial, is well illustrated 


Table 49 

Effect of Ttpe of Shade on Tempbratube Under Shade 
AND Performance of Cattle* 



1 

Galva- 

2 

Air-cooled 

6 

Burlap 


nized Iron 

by Desert 

Roof 


Check 

Evapora- 

Cooled bj 

Comparison 

Shade 

tive Cooler 

Sprinklers 

Temperature beliceen 11 

A.M. and 7 p.m , August 6 

Av. outside air tem- 



103 5 

perature (’’F.) 

Air temperature under 

103.6 

J03.5 

101.5 

shade (®F.) 

Temperature of under- 

104 0 

965 

89 0 

side of roof {®F.) 
Ground temperature 

127.5 

99.5 

95 3 

97.2 

under shade ("F.) 

107 5 


No. of Hereford steers 
Av. initial weight, lb. 
Av. daily gain, lb f 
Respiration rate on 
^ery hot, humid day 


Cattle Perjorrmnee {55 daye) 
5 5 

430 
069 

116 


428 

1.05 


429 
0 80 


4 

Galvflr 
nizcd Iron 
Cooled by 
Sprinklers 


420 

0.89 


Compiled from data in Journal of Animal ‘ added during 

t Ration consisted of good alfaUa hay with 1 lb. barley p 
‘be last 27 days. 
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has shown that about to 2 acres of improved permanent pasture 
are required to carry a cow and calf from about May 1 to November I. 
However, this area can be materially reduced if additional feed is 
supplied. Table 48 shows how the pasture area was reduced 33 and 
66 per cent respectively at the Illinois station by the use of different 
amounts of supplejnentary feed. 

One of the most satisfactory feeds with which to supplement pastures 
is corn, sorghum, or grass silage. Silage is palatable, succulent, and 
usually reasonably cheap. Seldom do cattle refuse to eat 15 to 20 
pounds of silage per day, even though the supply of grass is abundant. 
On the other hand, dry hay or straw remains in the racks almost 
untouched as long as the supply of grass holds out. 

Cowmen often make the mistake of delaying summer feeding too 
long. If it is to be a supplement to the grass and is to prolong the 
grazing period, feeding must be begun long before the grass is ex- 
hausted. The excuse so often heard — that the farmer hoped for a rain 
which would make feeding unnecessary— is not valid, since a closely 
cropped pasture seldom recovers as quickly after a rain as one that has 
had better treatment. It is much easier to discontinue feeding when 
it proves to be unnecessary than it is to repair damage to grass and 
cattle resulting from delaying feedmg too long. 

If no silage, hay, or green forage such as corn or sorghum for chop- 
ping are available, it may be necessary to feed some grain to the cows 
during the summer. Six to eight pounds of grain n day per cow is 
usually sufficient, or specially designed emergency range pellets may 
be fed in amounts recommended by reliable manufacturers. 

Supplementary Pasture Crops. Since pastures frequently become 
brown and bare toward the end of the grazing season, the far-sighted 
cowman takes steps, if possible, to provide forage crops with which he 
may supplement his regular pastures should a shortage of feed develop. 
In all but tlio range area and the winter wheat bolt, clovers seeded in 
early spring in small grain arc excellent for tins purpose. Re<l, sweet, 
and alsike clovers, seeded alone or in simple mixtures, are, except in 
unusually dry weather, ready for light pasturing soon after the grain 
in which they ha^’c grown has been har\’cstcd. Usunll}' good grazing 
is furnished by such “stubble pastures” from about the middle of 
August until the latter pari of September. Close grazing of spring- 
sown clover is inadvisable if it is to bo used two seasons, because clo-^c 
grazing tends to weaken the young plants and make them very sus- 
ceptible to winter-killing. As a rule clover pastures should be grazed 
with e.vtrcme caution after the first heavy fro.«t, since frosted clover 
lends to cause both bloat and excessive scouring in cattle. 
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Sudan grass, seeded alone or with soybeans, is an excellent pasture 
crop for late summer and early fall. Sudan grass should preferably 
be sown in ploughed and carefully prepared ground. Care should be 
exercised in grazing Sudan grass because of the danger from prussic 
acid poisoning. This poisoning is most apt to occur when abundant 
new growth follows a period of drought or when second-growth is 
grazed follo^dng earlier grazing or cutting for hay. 

Shade and Wafer. Ordinarily too little attention is paid to pro- 
viding adequate shade and sufficient fresh water for cattle during hot 
weather. Many pastures are entirely without shade of any kind and 
the cattle are exposed to the heat and glare of the sun throughout the 
long days of summer. Tall-growing species of trees make the best 
shade for permanent pastures but in rotation or temporary pastures 
portable shades are preferable. California workers in the Imperial 
Valley found that high shades are the most efficient. 

The effect of shades, both natural and artificial, is well illustrated 


Table 49 

Erracr of Type of Shade on Tempebatdbe Under Shade 

AND PEBFORitANCE OF CaTTLE* 
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1.05 
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420 
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* Compiled from data in Journal of yliiimaf hc.ad’ added during 

t Ration consisted of good alfalfa bay with 1 lb b.arle> per 
the last 27 days. 
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by the Louisiana experiment summarized in Table 50. The artificial 
shades were not as high as those recommended by the California 
workers, being only 7 feet high. Roofs of the Louisiana shades were 
made from G-inch-thick layers of hay, straw, or pasture clippings sup- 
ported by wire netting. It should be noted that the breeds used in 
this study were Herefords and Angus which are not so well adapted 
to the hot, humid weather of the coastal region as is the Brahman 
breed or its crosses. Thus the favorable response to shades as reported 
here would not likely occur to tl»e same extent if the latter breed or its 
crosses were used. 

"Water should be readily accessible to cows and calves in all pastures. 
Energy expended in walking great distances to water, or shade for that 
matter, is lost from a productive standpoint and thus should be kept 
to a minimum. Pasture areas which are over 2 or 3 miles from water 
will not be well utilized and, what may be still more serious, when 
water is not well distributed, ovei^razing takes place near the watering 
places. 

Farm and ranch ponds should be fenced, and a tnnk with float 
control should be situated below the dam for best results. Water is 
cleaner and cattle do not damage the dam and pond itself by wading 
into the water for cooling purposes. 

Sfetal or w'ooden tanks, partially covered, are most suitable for 
temporarj' pastures. Shades or covers o\'cr the tanks lower the tem- 
peratures of tank water with the result that somewhat less water is 
consumed during very warm weather. 

In an Illinois experiment, conducted during June and July, water in 
tanks provided with shades 7 feet high averaged H®F. cooler during 
the day than the water in the unshaded tanks. Steers being fult-fcd 
corn on lush alfalfa pasture drank 9.4 per cent more water in tlie lot 
in which the tank was unshadetl. On such lush pastures, wliich arc high 
in water content, axcess consumption of drinking water conceivably 
coxild reduce intake of dry mnttcr. It has not been proved experi- 
mentally that water consumed by cattle must be clean for nonnnl 
performance, but average precautions do not seem out of order. 

Protection from Flies. Flics annually cause millions of dollars 
of loss to cattlemen. The hornfly is the principal species that annoys 
grazing cattle, and the stable fly is the more t^oubIo^ome to animals 
confined in hams and feed lots during the .summer months. Both 
species arc bloodsuckers, »n<l the loss of blood suffered by animals of 
all ages during a long period of heaxy fly infestation constitutes a 
serious tax upon the herd. To this l»e added the severe [diysical 
torture tliat tl)c flics inflict, the large amount of energ}- c.xpcndcd l)y 
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the cattle in trying to slmkc off their relentless enemies, and tlic small 
amount of grazing done by the harassed cattle in the dnytinic. Any 
one of these nlonc would reduce growt!» anti fattening. 

Fortunately cattle may be protected from both hornflies and stable 
flics by dipping or spraying the animals witli an effective insecticide 
surlj as a solution of chlordane or DDT, as will be more fully discussed 
in Chapter 30. The first application should be made in the spring at 
the same time or soon after the cattle are turned onto pasture, and 
additional sprayings should be made during the summer at interval* of 
4 to D weeks. Sheds, bams, and feeding equipment used by tlic rattle 
(luring the summer should also be sprayed with an effective fly-killing 
agent to destroy house and stable flies which breed in moist straw and 
manure around the farmstead or ranch headquarters. 

Salt. Cattle on grass usually consume a somewhat larger quantity 
of salt than they do in the dry lot. Ordinary “Sunday morning" ?alt- 
ing is not suflicicnt unless enough salt is given to )««t the entire week. 
The practice of keeping block salt constantly before the rattle i* 
strongly recommended. A mature cow require.^ about O.I pound of 
block salt per day, or 18 pounds during a 0 months grating season, 
About 20 pound* a head sliouhl be supplied since a ►nml) amount i# 
dissolved by the rain. 

lioeatjon of the salt in a pa'-turc can lie cfTcclively U‘C<1 to insure 
more cfTicient range utilization. Siicres*fuJ ranchers often n*e salt t»» 
entice cattle into relatively »naccc>-'*il>le or i*olated area* in mountain 
ranges wlurb tiic cattle would otlierube be di-fincllnisl to fn'quent. 
In area* such a** mo^t of the southru'-tem and Oulf Con*tnl region* of 
the ciiuntn.*, where mineral supplementation i< rceommended for c.attle 
on pasture. li>o-c salt j* usually olTered frt'o-ehoire nr in enmbinalioD 
wuh mineral-* in we.athcr)Tr*HiI salt and ininenil feeders. 

Mineral Supplementation an Posture. With the exrrption of 
pho'plinni* j-* tiu- imncrnl mO’*! apt to l»o defiricnl in summer jin-ture 
or range. Thi-* defieji-ncy i-* much more apt to occur in area-* wlirrc 
sod* art- deficient in pho-phoni- n« previou*Iy |i»!lcate*l in Figure 31. 

If row-* are wintered on han'e-'teil forage* of g(WMl qiiahty, and 
c-jKTially if protein supidcment* such a* soyl*ean or cotton«et*l oil 
mc.'d« ore fed. pho*phoru«'dcficient or hm* pho*phoni‘-ri>ij{ef»t summer 
p.i-tun- or range i* not -<0 senou* m-ofar a* repro'hicHon i* eonrcrn^l 
(>n the otiuT haml. if cows grnre stieh mmernl-ilcfieieut forage in 
summer and then arc wintcn*! on dry. nin-d forage of the same tyjv-. 
seriou- n'*luclion* m jx-r cent calf m’P weaani and m weight* nf nd 
age* of r.attle an* to folltw 

Vew Mrtiro i:x}vnment Station worken* mnipartd the pn-hietion 
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Table 51 


IlrrrcTs or Minkhal Si'prtEMENTs ov WEiotir and Prodi-ctiov 
or Uas«e CvTrix (Results or 7 Years)* 


Mca.«urc of Pm-lurtion 

Cons 

Xot Fod 

Minerals 

Con B Fell 
Minerals 

Gain from 
Mineral 
FwiinR 

Cow."* c.ilving, per coni 

OO.-I 

92.2 

1.8 

C.ilviv diofl, j>or ronl 

108 

2.7 

8.1 

Cows woaninR r.nlvos, |>or coni 

80.7 

89.7 

9.0 

AvomRo wuIrIiI of oalvo«,t lb. 

40S 

442 

34 

AveroRD poMluction por row, lb. 

33G 

389 

53 

Gain of yoarliiiR sto«‘rs, lli. 

321 

353 

32 

Gain of 2-yoar-ol(l lioifcn*, lb. 

202 

278 

7C 


* \c\v M(‘\iro .\>?ricultufc I!x|»mincnt Station Bulletin 359. 
t AveraRG ucislit of calves muUiplic*! by per cent of cows ncanlnR calves. 


of two licrdsi liandlcd un<lcr siinilar conditions with tlie exception that 
one herd iiad yenr*round nccc'-s to a mineral mixture composed of Iialf 
salt and half stcanicd honeincal (a cotnmon source of supplemental 
phosphorus in cattle rations). The pertinent data from their 7-year 
study are shown in Table 51. Tlic annual consunii>tion of mineral mix, 
including salt, was 51.7, 30.2. 34.6, and 73 pounds, respectively, for 
cows, calves over 7 months, yearlings, and bulls. Since half tlie 
mixture was salt, which uas needed in any ease, the consumption of 
26 pound-* steamed boncmcal, valuctl at less than $I per cow annually, 
resulted in a 9 per cent larger calf crop weaned, and those calves 
weaned averaged 53 more pounds in weight. Improved performance 
for the other classes of stock was equally as striking. Texas workers 
got similar responses from adding the phosphorus to the drinking water 
in a soluble form. Supplementation with calcium alone (the other 
important constituent of boncmcal) on summer pasture has not pro- 
duced similar results. 

Not all cattle would respond similarly to phosphorus supplementa- 
tion on pasture or range. Consultation with pasture specialists or 
animal nutritionists in the local area is recommended m this situation. 

Breeding on Pasture. Cows that are to calve in the springtime 
must be bred during the early summer months. At this time they are, 
of course, on pasture, where their heat periods are likely to pass by 
unobserved. This is also the time of year when farmers and ranchers 
are very busy with field work or haying, so that the temptation to 
let a cow "go over" unbred is often strong. For these reasons it is 
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muflllj' advisable to let the hull run in the fiasturc with the cows 
(hiring tl)c breeding season. It is, of course, to be understood tiiat a 
bull so handled should be sound and mature. Also, the herd should 
be divided, if it is practical, so that there arc not more than 25 or 30 
cows with each bull. 

Crecp'Feedlng Calves on Posture. In the commercial cow-calf 
program the question of whether or not to creep-feed— that is, provide 
a groin ration to suckling caWes in an enclosure accessible to the 
calve? but not their mothers — depends upon the method of disposal or 
marketing of the calves. Not all experimental results agree on thi« 
subject, but in most instances crcep-fcc<ling docs not pay if the weaned 
calves are sold a? feeder calves. If, on the other hand, the calves arc 
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Table 53 


Fimshino Steer Calves is Drt-Lot After Cheep-Feeding* 



Lot 1 

Not 

Creep-Fed 

Lot 2 
Creep- 
Fed 

Lot 3 
Creep-Fed 
(Molasses) 

Number of tlavs fed 

117 

89 

75 

Average weight per calf (lb.) 




Initial 10/13/53f 

440 

464 

531 

FinaU 

687 

635 

665 

Daily gain to selling 

2.11 

1.92 

1.79 

Average daily ration (lb.) 




Ground yellow corn 

10.25 

9.09 

10.45 

Cottonseed meal 

1.50 

150 

1.50 

Alfalfa hay 

098 

0.99 

0.99 

Prairie hay 

250 

2.72 

2.17 

Financial ($) 




Feed coat per c\\ t. gain 

18.19 

18.36 

21.61 

Initial cost§ 

77.00 

83.52 

95.58 

Feed cost per steer 

44.93 

31.41 

28 96 

Selling price per cwt. 

21.00 

21.13 

22.00 

Total value per steer 

144.27 

134.18 

146.30 

Return per steer 

22.35 

19 25 

21.76 

Carcass grade 




Low prime 

1 



High choice 

3 


4 

Average choice 

3 

4 

3 

Low choice 


3 


Average dressing percentage 

60.1 

5.89 

59.0 

Profit Summary, Both Phases ($) 


Value per steer when sold 

144.27 

134.18 

146 30 

Feed cost 

44.93 

40.91 

50.39 

Return (value of steer minus 




feed coat) 

9934 

93.27 

95.71 


* Oklahoma Experiment Station Miscellaneous Publication MP-34. 
t Weighed after an overnight shrink. 

} Weights were shnmk 3 per cent. 

§ Based on value as feeder steers at weaning time. 

not of sufficient quality to sell well as feeders, but rather are sold to 
butchers as slaughter calves, creep-feeding results in a larger return. 
Table 52 illustrates how the ultimate objective of a particular cow-calf 
program determines whether creep-feeding is advisable. Note that, 
although the feeding of concentrates increased gains materially, the 
added value of the extra gain was not sufficient to pay for the feed, 
to say nothing of some extra labor and equipment costs. 
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After we/ining, t)ic steer calves in this test were placed on n (Irjdot 
baby-beef fattening program and fed to api>roxiinatcly G50 pounds 
final weight. A<hnittcd!y this is a light selling weight, and the differ- 
cnecs sliown in Table 33 would undoubtedly have narrowed with n 
longer feeding period. However, the inadvi«ahi!ity of creep-feeding 
for anything but ralvcs whiclj arc to be sold n« slaughter calves js 
again iilustruled. Tune was saved, of course, hccau^^e Ujc crccp-fcd 
calves reached market weight sooner. Consequently some labor was 
aKo saved, hut if the hrcciler also fed out his own calves, the lalior 
sax’cd during the fattening jicriofl wotihl he off.-et by the extra labor 
required for creep-feeding in summer. 

For thct'^c program-* in which crecp-fce<ling is to he rcronnucndc<l — 
the fat-caU and the purebred programs — recommendations as to which 
concentrate mt.xtures to and where and what type of crccp-fwicr 
to huild, will l>e made in Chapters 24 and 27. 

Creep-fed calves may m many instances actually sell for Ic"* per 
hundretlweight ns fetnlers than tlie same quality of calves not crceji-fed. 
Cattle feeders who dc'irc to utilize fall pasture and stalk fields or who 
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After weamnjj, the steer cnlvcs in this test were placcil on n drj’lot 
hnbV'becf fatteninp i)rogrnm nnd f«l to iijjproxhnatcly 650 po»nd« 
final weight. Admittedly thi-* is a lipht scllins uxMglit, nnd the <nn‘cr- 
encci- sliown in Table 53 would undouldcdly lmN*e narrowed with n 
longer feeding peri(><l. However, the inadvisability of creep-feeding 
for anything but calves which arc to be sold a^ slaughter calves is 
npain illustrated. Time \vn* savcil, of course, becau'e the creep-fcil 
calvc-^ rcaclu**! market weight siHtner. Con-wprcntly snitie labor wai 
aNo saved, but if the breeder nho fed out his own calvc‘<, tlie labor 
savinl clurinR the fattening pcri«Ml would l)e ofT-^et by ilie extra labor 
re<iuireil for crcep-fccding in summer. 

For tb('«e programs in whicb creep-fcctling is to be recommended — 
the fat-calf and the purebred program's — recommcmlalioDs a- to wliicb 
concentrate nuxture-- to uxe ond where and what type of cri‘Of>-/ec«lcr 
to build, wtll be made in Chapters 21 anil 27. 

Crcep-fcil calves may m many instance' actually sell for Ic«s per 
bundrcilwcmbt a* feeders than the same cpiality of calve.s not crccp-fcif. 
Cnlllc feeder' who <k*sjrc to utilize fall pasture and stalk fields or who 
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simply winter their calves on a roughage program do not feel that it 
pays to buy calves with extra condition and bloom since the calves 
usually lose it when handled according to this plan. The added weight 
the feeder lias to buy may only result in lower gains while in the 
feed lot. 

Dry Cows and Two-Year-Old Heifers. Dry cows which will calve 
in the fall and yearling or 2-year-old heifers which will not calve 
during the grazing season require comparatively little attention during 
the summer. Ordinarily (he cows with calves are given the best 
pasture, whereas the dry' she-stock is required to get along on some- 
what less abundant forage. It is also a common practice to take the 
dry' cows to that pasture farthest removed from the farmstead, inas- 
much as they do not require the daily attention needed by the unbred 
cows and those with calves. Only in very’ dry’ weather or pronounced 
overstocking is feed other than grass necessary. 

Summer Management without Pasture. Pasture is not absolutely 
necessary for the well-being of cattle in summer, as has been proved 
rather conclusively’ at the Illinois station where 10 heifers were kept 
in a small paved lot from the time they were neaned until they were 
years old. This period covered 4 summers, during the last 2 of 
which the cows were suckling spring-born calves. During the entire 
4 years the cows received nothing e.xcept com silage supplemented 
with cottonseed meal at the rate of pounds of cottonseed meal per 
100 pounds of silage fed. The daily feed of silage for the mature cows 
was 40 pounds. Those cows, kept constantly in the dry lot, maintained 
their weight nearly as well as other cows that were on pasture each 
summer, and they produced calves that were in every way normal 
The only trouble experienced during the summer was a few cases of 
foot rot among the calves. 

In a recent Iowa experiment, cows nursing calves consumed daily 
114 pounds of an alfalfa-grass mbeture, fed as green chop. These 
green-chop-fed cows gained an average of 7 pounds for the summer 
period as compared with a loss of 70 pounds for comparable wet cows 
on a permanent pasture. Weaned calf weights were 370 and 405 
pounds respectively’ for the calves nureing the permanent-pasture and 
green-chop cow groups. However, because of the added charge made 
for the labor of harvesting and feeding the green chop, the heavier 
calves returned a smaller margin of profit per calf.* 

These experiments, together with the knowledge we have concerning 
the wide use made of soiling crops— that is, han-estmg and feeding 
forage crops in a fresh state — in Europe, prove conclusively tiiat 
^ Iowa State College AH Leaflet 230, 1958 
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PIG. 40. A purebred Polled Hereford bull being used to dehorn calves through 
heredity. If the bull is homosygous for the polled character the horned cows 
will produce only polled calves. (American Hereford Association ) 


with a strong chemical. This method is best used when the calf is 
1 to 5 days old. The agent most commonly used is caustic potasli 
(potassium hydroxide), although caustic soda (sodium hydroxide) is 
equally effective. Either of these chemicals may be purchased in the 
form of pastes, liquids, or slender sticks which are about tlie size and 
appearance of blackboard crayons. Care should be exercised in using 
caustics because they cause serious burns if they come in contact with 
the hands of the operator. 

In removing horns with caustic one should proceed somewhat as 
follows: With a pair of hand clippers or ordinarj* scissors, clip away 
the hair as closely as possible immediately over the budding horn, so 
that its outline is clearly exposed. Next, slightly moisten one end of 
a stick of caustic by dipping just the exposed tip in water (not touch- 
ing to the lips or tongue), and nib it lightly with a rotarj’ motion on 
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pastures arc not imlispcnsablc in raising Ijccf cattle. However, the 
great amount of labor involved in caring for cattle under sucli condi- 
tions precludes any wide use of such methods in this countiy at the 
present time, unless aiitomatic feeding f^’.«tcms, silo unloadcrs and 
auger bunks for feeding silage, or field clioppcrs and self-feeding bunk 
wagons for soiling or feeding green ciiop are installed and used year- 
round. Drj'Iot summertime rations for cows nursing calves should be 
compounded according to the mjuircinents shown in Chapter 10 for 
nursing cows. 

Because most calves are “worked” — that is, dehorned, castratai, 
marked, and vaccinated during summer and weaned in tiic fall, brief 
discussions of these jobs are appropriate in connection with simuncr 
management of the cow herd. This discus«ion is not to imply, how- 
ever, that such chores can only be done then. 

Dehorning. Although a nicely shaped pair of horns undoubtedly 
adds to the appearance of an animal of the Iiorned breeds in the show 
ring or purebred herd, the pro>cnce of l»orn< on commercial cattle i-* 
considered objectionable. Homs arc the cause of so much loss to the 
large slaughtering cstahlishmcnts in damaged hides and bruisc<l car- 
casses tljat polled or dehorned cattle nonnally .sell from $1 to $2 /ht 
hundredweight higher than hornc<l cattle of equal merit In otiicr re- 
spoct.s This statement is particularly true when the animals have 
been shipped some distance and have been in crowded cars or truck-* 
for several hours. Homs arc al«o ohjcctionnblc on the farm and in the 
feed lot. Cattle with horns require more shed room per animal ns well 
ns more siJ.ace at the feed Imnk or hay r?irk nnd in the truck or ear 
when shipped. Among liomcti cattle there is nlwny.s a tendency for 
some to ho "lio-sy” and to keep (he timi«l onc^ away from their share 
of shelter and feed nelmraing tends to curb the ngure'“«ivcne.«-* of 
such animals, ihu*« le—i-mng fec»U«t disturbances of thi-* sort. 

Dr.iJOHNiNO nv HimrmNti. The w^c of a j>olle{l bull rcvult.-* in a 
majority o! hornlc'-* calve-. 11 mcli n hull i- a “pure" polled, cnrry'mK 
in hi- genn pl.i-'in no fartor for i>ro<l«c»nc hom", all hi- ealves nill Ik* 
polled, even tlurugh all their d.im^ have h«m«. If, however, (he bull 
is an impure jhiIIwI (the proiltict, let u** say, of a pure |>olle*l bull and 
a borncil eowi. only half Id- cnlvc- from bonic*! rcjws will In tin* lone 
nm Ik* poU<Kl. and tlie rc-t will have bom-. Thu- «e see why it i* 
that Angu- bull- (which are nimo-t invariably “pure” jiolledl srldom 
sire any but polUnl calve-, wbcre.n- Mime jM>IIr«l bxill- of tlic otlwr t«o 
imiKirtmit Iwef brwl- often iM'pcl .a numbor of b«>rm-l oaq>ring 

Dnmnvi.vo itv T-r or C»Mnru-«. A s.ati-fnrjory nay i» prrvmt 
the prowtii of liorii- in ne«-l*«rn calve- u* bum (hr embno h-m 
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FIG. 40. A purebred Polled Hereford bull being used to dehom calves through 
heredity. If the bull is homozygous for the polled character the homed cows 
will produce only polled calves. (American Hereford Association.) 


with a strong chemical. Tliis method is best used when the calf is 
1 to 5 days old. The agent most commonly used is caustic potasli 
(potassium hydroxide], although caustic soda (sodium hydroxide) is 
equally effective. Either of these chemicals may be purchased in the 
form of pastes, liquids, or slender sticks which arc about the size and 
appearance of blackboard crayons. Care should be exercised in using 
caustics because they cause serious burns if they come in contact with 
the hands of the operator. 

In removing horns with caustic one should proceed somewhat as 
follows: With a pair of hand clippers or ordinarj’ scissors, clip away 
the hair as closely as possible immediately over the budding horn, so 
that its outline is dearly exposed. Next, slightly moisten one end of 
a stick of caustic by dipping just the exposed tip in water (not touch- 
ing to the lips or tongue), .and mb it liglitly with a rotarj' motion on 
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FIG. 41. Dehoming toola, listed in the order of age of calves for which they 
are best suited: (a) dehorning tube, 1 to 3 months; (b) delioming spoon, 3 to 
5 months; (c) Barnes dehomers (a^-ailable in two sizes), 5 to 12 months; 
(d) Leavitt clippers, 12 to 24 months; (c) dehorning saw (not showm), over 
24 months. (0. M. Franklin Serum Company, Denver, Colorado.) 

less, and their horns are severed much more easily and quickly. Eitlicr 
a dehorning saw or some type of dehorning clippers is used in dehorning 
cattle more than 4 months of age (see Fig. 41, c and d). 

Equipment for Dehorning. For dehorning calves, not much equip- 
ment is necessary. Often tliey are simply thrown to the ground and 
held firmly, or sometimes they are snubbed to a fence post. However, 



FIG. 42. The entire family often holP® ralf-working lime on the range. 
CortaU wuh hc.idgates. and sometimM tilting lahlo-. arc ii-al on many ranrh^ 
where less l.ilior n'J«W>le (ATOmenn Ilctcfonl A«.‘o«ation) 
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(o) (d) 


FIG. 41. Dehorning tools, listed in the order of age of calves for which they 
are best suited: (a) dehorning tube, 1 to 3 months; (h) dehorning spoon, 3 to 
5 months; (c) Barnes dehomera (available m two sizes), 5 to 12 months; 
(d) Leavitt dippers, 12 to 24 months; (e) dehorning saw (not shown), over 
24 months. (0. M. Franklin Serum Company, Denver, Colorado.) 


less, and their horns are severed much more easily and quickly. Either 
a dehorning saw or some type of dehorning clippers is used in dehorning 
cattle more than 4 months of age (see Fig. 41, c and d). 

Equipment for Dehorning. For dehorning calves, not much equips 
ment is necessary. Often they are simply thrown to the ground and 
held firmly, or sometimes they are snubbed to a fence post. However, 
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each horn button. If the paste or liquid form is used, a thin coating 
of caustic should be applied ndtli the applicator to each horn area. 
Care should be taken not to apply too much, since it may spread to 
the skin surrounding the horn and cause serious burns. Inexperienced 
operators should guard against such an accident by applying a thin 
coating of vaseline or lard to the surrounding skin, leaving only the 
horn button exposed. 

The effect of the caustic is to deaden the matrix or root of the horn. 
In a few days a scab appears over each horn button; this soon drops 
off, leaving a smooth spot of skin devoid of hair, no larger than a dime. 
Even these spots are soon hidden by the growth of the adjacent hair, 
so that no trace of the operation is apparent. 

Since use of caustic, to be successful, should be made while the calf 
is very young, this method of dehorning requires considerable labor 
if the calves are bom on pasture. Consequently we find caustic em- 
ployed mainly on farms where the calves can be caught and treated 
with little trouble and labor. 

The Electrical Dehohker. An electrically heated dehorning iron 
is sometimes used instead of a chemical for dehorning young calves on 
farms wliere elcctricitj' is available. After the iron has been healed 
to the proper temperature it is fitted over tiic horn button and hold 
firmly against the head until the matrix Ims been destroyed. Consid- 
erable care must be exercised to make the burn deep enough to destroy 
the horn tissue but not so deep as to produce a bad sore. Tlie operation 
is much more painful and requires more time than chemicals. How- 
ever, it may be used to dehorn calves up to 2 montlis of age. 

Deiiobninc Older Calves. In large herds of commercial cattle, 
especially in the range area whore the cows and calves are widely 
dispersed, dehorning is usually postponed until the calving season is 
nearly over, in order that all cnlvcs may be dehorned, castrated, and 
branded witl) only one working of the herd. At this time the horn 
buttons of most of the calves arc well tle%'cIopcd hut are still sO soft 
and loosely attached to the skin that they may be easily rcmovc<l 
with a knifc-Iike dcliorning tool which separates the horn button from 
tlie adjoining skin with little or no hi«s of blood. Such tools are called 
“gougers," “spoons," and “tubes," depending upon their sitape and the 
way in wliiclj they arc used (see Fig. 41, n and b). 

Calves that arc not dehorned under 2 numth.® of age U'»ually are 
allowed to retain their horns until late in the fall after they are weancfl 
or until the following spring when tliey arc approaching 1 year of ago. 
The younger the animal when dehorned the hotter, since the hf*rn< are 
softer and can be removed with Ic«s shock than i« suffered hy <ddcr 
animals Moreover, the lnlx>r requirwl to renrain young animal- i- 
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(a) (rf) 


FIG. 41. Dehorning tools, listed m the order of age of calves for which they 
are best suited: (a) dehoirung tube, 1 to 3 months; (&) dehorning spoon, 3 to 
5 months; (c) Barnes dehomers (a\ailnb!e in two sizes), 5 to 12 months; 
(d) Leavitt clippers, 12 to 24 months; (c) dehorning saw (not shown), over 
24 months. (0. M. Franklin Serum Company, Denver, Colorado.) 


less, and their horns are severed much more easily and quickly. Either 
a dehorning saw or some type of dehorning clippers is used in dehorning 
cattle more than 4 months of age (see Fig. 41, c and d). 

Equipment for Dehorning. For dehorning calves, not much equip- 
ment is necessary. Often they are simply thrown to the ground and 
held firmly, or sometimes they are snubbed to a fence post. However, 
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if many calves are to be dehorned it is highly advisable to construct 
a regular dehorning chute such as is recommended for older cattle in 
the following paragraph or, if herds are large and calves will be 
worked in accessible areas, special tilting tables are justified. 

For yearlings and older cattle, some special means of restraint is 
necessary, especially if the number of animals to be dehorned is large. 
Various types of dehorning chutes, pinch gates, squeeze chutes, and 
cattle stocks have been devised, all of which are designed to secure the 
animal while an operation is being performed. Some of them are more 
suited for dehorning than others because of the rapidity with which 
cattle may be driven in and let out — a highly desirable feature when 
a large number of animals must be worked. 

Sawing vs. Clipping. In former years the saw was almost 
universally used in dehorning older cattle- Lately, however, it has 
been largely superseded by various forms of shears or clippers. The 
principal advantages of the saw arc as follows; 

1. There is no danger of crushing the horn as is sometimes done 
with clippers. 

2. The action of the saw blade produces a lacerating of the blood 
vessels rather than a clean-cut cross section. The danger of excessive 
bleeding is thus minimized. 

3. There is more likehliood of the cut's being made at just the 
right place 


FIG. 43. Clo«c-up view of 
hcadgite. The cimte or 
alJev iMthng to the 
g!xtc BhouUl l>e only 21 
incliM wide to prevent smnll 
cnlvM from tuminR around. 
(Livestock Con5crvntioa, 
Inc., Chicftfro, Illinois.) 
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body — in particular, a better balance between front and hindquarters. 
It is generally believed that castration improves the texture, tenderness, 
and flavor of beef but recent tests with bull carcasses do not bear out 
this belief. How'ever, steers are much quieter in the feed lot than bulls. 
This fact alone would justify castration. 

Age and Reason for Castration. Castration is best done when 
calves are 4 to 10 weeks old. Many writers on the subject recommend 
that the operation be performed when the calf is only a few days old, 
claiming that less pain and loss of blood result than if it is done later. 
Although such claims are undoubtedly true, the testicles of ver>’ young 
calves are so small and soft that it is often difficult to distinguish them 
from the surrounding tissues. Also, it occasionally happens that the 
testicles do not descend into the scrotum until several days after birth. 
The castration of older animals is, of course, attended with more risk, 
but seldom do any serious complications develop. As a matter of fact, 
during the early part of the twentieth century scores of yearling range 
bulls were successfully castrated ever>’ fall at the big centra) markets 
after their sale to Corn Belt cattle feeders. If not too tljick and 
lieavy in tlie front quarters, they often sold on a par with ordinary 
steers wlien finished and returned to market. Bulls over 2 years of 
age or older are seldom castrated but are fattened and sold entire 
because, if castrated, they have to sell as stags. 

Like dehorning, castration should be performed wl»en weather condi- 
tions arc the most favorable. The spring and fall months are considered 
the best, although winter castration is not objectionable if it is done 
on a mild, bright day and if adequate protection is furnished the 
following night. As a rule, calves born <luring the winter and early 
spring are castrated just before being turned to pasture, whereas those 
horn during the summer and fall arc allowed to go until they arc 
brought in from the pasture in the fall. On the range, castration is 
performed at the summer and fall round-ups. 

Meffiocfs of Casfraffen. Voung cnfvos arc usuaffy throvm to he 
castrated, but animals over 4 months of age may be operated on 
better while they arc standing. In throwing, the calf is placed on its 
left side and the feet held or “hog tie<l.” This position loaves the 
scrotum exposed to the operator, who stands or kneels alongside the 
calf’s rump. The scrotum should first be scrubbed with a sponge or 
piece of absorbent cotton saluratwl with a mild antiseptic, to remove 
any dirt that might olhcrwi'c get into the wound. The lmn<I« of tlic 
operator and the knife should, of course, always be wasbe<l in milil 
antiseptic solution. 
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Several satisfactory’ methods of surgically removing the testicles 
are used. Some of the more common methods are: 

1. Removal of the lou*er one-third of the scrotum, exposing both 
testicles. In calves 3 months of age or less, the testicles can then easily 
be removed by working each testicle loose and simply pulling it from 
the scrotum. In older calves where bleeding may be more severe, the 
testicle should be worked loose, then the cord should be severed as 
high into the scrotum or as near the body as possible. This may be 
done either by scraping with a knife blade until the cord comes apart 
or bj’ crushing the cord with an emasculatome or clamp. 

2. A sharp-pointed knife may be inserted into the side of the scrotum 
all the way througli to the opposite side. Then with one downward 
stroke the scrotum can be split to the bottom, exposing the testicles 
for removal as described above. 

3. Incisions can be made on each side of the scrotum from the middle 
to the lower end permitting a ready grasp of the testicle, which can 
then be removed as above. Show steers are usually castrated in this 
manner to insure a full, well-shaped cod. 

Larger calves and bulls can be castrated standing if well secured. 
Pulling the tail sharijly upwards and holding it firmly prevents the 
animal from kicking and injuring the operator. Any of the three 
methods described above can then be used for removing the testicles 
All three methods insure good drainage, which is perhaps the most 
important factor in castration. Removing as much cord as possible 
with the testicle insures that stagginess will not develop. 

Treatment After Castration, After the testicles are removed tlie 
scrotum should be examined to make sure that the incisions are suffi- 
ciently large and low to afford proper drainage. The calves should be 
put in a clean box stall, if available, for a few hours until all danger 
of excessive bleeding is past. They may then be turned into a clean 
pasture or lot if the ^veather permits. Care should be taken that they 
have a clean place to lie. For this reason they should not be permitted 
access to lots covered with mud or manure, or to sheds that have not 
recently been cleaned and rebedded. Daily examinations should be 
made for a week or ten days to make sure that any swelling due to 
faulty drainage is promptly relieved by reopening the mcision and 
irrigating the scrotum with an antiseptic solution. If castration is 
done in fly season, repellents should by all means be used. 

Casfrafien Pincers. Several years ago there was introduced into 
this country' from Italy a unique kind of castration pincers called the 
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“Burdizzo.” These pincers and others of similar tj'pc manufactured 
in this countrj’ have blunt jaws which close with enormous force when 
sufficient pressure is exerted on the handles to lock them into tiie 
dosed position. In using the pincers the object is to crush or sever 
the spermatic cord and the blood vessels that supply the testicle so that 
the testicle degenerates for want of circulation. 

The advantages of the Burdizzo over the knife arc that there is no 
loss of bloofl and tljc skin is not broken to permit flics to deposit the 
eggs from whieli the dreaded screwn'orms develop. Nevcrtheles-s, the 
jaws of the pincers cut deeply into the skin and there is f-otnc danger 
that llic scrtjtum itself may slough olT for want of blood supply. Thi>. 
however, may !)0 prevented by severing each cord separately, one a 
little higher than the other, so that some of the blood vessels lend* 
ing to the lower part of the scrotum escape injur>'. When such 
care is cxcmtcd an unusually allraciivc, wcU-slmpcd cod is acquired 
in the feed lot by animals that have !)ccn castrated with Burditzo 
pincers. 

At first very favorable results were reported from the ».«c of the 
Durdizzo nn<l it apf»e.'»rc<l that this mctlKul of castration would even- 
tually supersede (he knife, especially in Te.vas and ndjoining states 
whore the presence of blow flics and screwworms makes castration with 
a knife un’*afo after March 1. However, it soon became evident that 
use of tlic pincers under practical conditions did not alway-* sever the 
cord and blootl ve—cls sufficiently well to arrest the dcvclnptncnt of 
the tosiiclo. The result wa^ a calf called n "slip.** which wouhl hcgln 
to show -igns of stapgine.'s when about n year ohl. When u-'cd under 
unfavor.ihic conilitmns or by inexperienced o]>crnlors the percentage 
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of slips would sometimes amount to 10 or 15 per cent. Slips are less 
frequent when calves are castrated by an improved type of Burdizzo 
that holds the cord in place when the jaws are closed (see Fig. 44 a). 

More recently a new type of castration instrument called the 
elastrator has been used with some success in castrating calves. It is 
a pinccr-like instrument which is used to slip a strong clastic band 
around the scrotum close to its attachment to the groin. The pressure 
exerted by the rubber band shuts off the blood supply to the scrotum 
and testicles, causing them to slough off, lca\'ing no more loose skin 
between the hind legs than is usually seen in a heifer. Some cattle 
feeders object to steers that have been thus castrated because, with 
no cods, they appear light and shallow in the twist. 

Marking. It is highly desirable that all animals in the herd bear 
some mark or tag whereby each can be positively identified. On the 
Western Range marking or branding is necessary to establish owner- 
ship. In all herds it is desirable to establish ancestry or pedigree, and 
it is a necessity if performance-testing is practiced. 

The means employed for marking depends upon the object for which 
it is done. When the object in vic^v is to establish ownership, ns it j** 
on the range and in poorly fenced pastures, ease of recognition is of 
paramount importance. Under such conditions branding with a hot 
iron is probably the best method. Although much has liccn said 
against branding because of the pain inflicted and the damage done 
to the hide, no good substitute for the iron has yet been devised, 
However, a brand should be no l.argcr than is necessary to permit easy 
identification at a distance of 30 or 40 feet, and no deejw than is 
needed to destroy the hair follicles. 

Other forms of ownership marks sometimes cmployctl * arc car 
"notching,” “slitting,” and "gmbbing.” The priiicip.al objection to 
such marks is that they detract greatly from flic ajipearance of the 
animals. Another mark of tlii-s sort is tlic .‘•lilting of the tlewlap m 
such a way that one or two "wattle-s” of skin hang down from the 
throat. Tliis methixl is a rather common way of marking cattle m 
certain grazing section** in the West. 

To cstablisli tlie identity of each individual animal m tlic herd, 
numbered neck straps and chains, ear notches, car lag*!, horn lirands, 
and tattoos are all employed. The principal objection to neck chains 
is that they arc frequently lost. If they arc adju“tcd proficrly alien 
the cattle arc turned onto pasture in the spring, they hccoiiie either 
too light or too loo-e later on in the summer n« the cattle gam or 
lo'-o flc^h. It i« particularly dillicult to keep the neck cliam-* of growing 
c.alvc« and yearling** jirojicrty adjusted. 



178 


BEEF CATTLE 


Although it is possible to ndopta q^stem of ear notching that permits 
each animal to have its own “ear number," such a practice is seldom 
followed because cars so mutilated arc very unattractive. Moreover, 
the notches arc difficult to see even at short distances because they 
often arc obscured by tbe hair. 

Many forms of car labels arc on the market and may be purchased 
by the stockman for a small sum. As a rule they arc easy to attach 
but usually are also easily lost and remain in place only a short time. 
Probably the round aluminum “ear button" is the best label of this 
sort because it is least likely to be tom out. 

Horn branding is an excellent means of numbering mature homed 
cattle but is. of course. «scle'»s with calves and j'carlings. Obviously 
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FIG, 46. Jeeps are replacing the cow horse on ranches which are level enough 
to permit their use Much of the western range is so rough in terrain, however, 
that horses will never entirely disappear from use. (American Hereford 
Association.) 


to nurse until midsummer since green pasture causes cows to increase 
greatly tlieir production of milk if they are still being suckled when 
they are changed from dry lot to pasture. 

Calves that have been running with their dams should be removed 
from them once and for all. If they can be placed beyond even the 
sound of the cows, so much the better. The practice of turning them 
back on the second or third day to suck out the cows cannot be 
recommended because it tends to prolong tlie period during which they 
pine for their mothers and may give rise to digestive disorders caused 
by the stale milk. After weaning, the udders of the cows should be 
examined every few days to make sure that those showing signs of 
inflammation are given prompt attention. Cows that are to be dried 
up should not be milked dry but only enough milk should be with- 
drawn to relieve any undue congestion. 



chapter 10 


THE WINTER MANAGEMENT 
OF THE BREEDING HERD 


Economy should be the principal idea in planning for the winter 
management of the breeding herd. Econom}’ does not imply a nig- 
gardly, stingj’ attitude on the part of the owner in supplj-ing feed and 
shelter. TMiat it does mean is that the expense of wintering should be 
no greater than the minimum necessary to insure the cattle a reasonable 
degree of comfort and to keep them vigorous and hcaltliy. The pro- 
duction of beef calves is often conducted on a narrow margin of profit. 
At no point in the enterprise is a possible profit so likely to disappear 
and be replaced by a loss as during the wintering operations, Conse- 
quently it behooves the cattleman to spend some time in thoughtfully 
planning the best method of carrying the breeding herd through the 
winter months. 

It is obvious that the management of the breeding herd during any 
period of the year depends to a great extent on whether the cows arc 
suckling calves or are dry. In a herd of purebred cattle both spring 
and fall calves usually are produced, so that there are both milking 
and drj' cows on hand at all tiroes. The same may be said for the fat- 
calf program. The strictly commercial cow and calf man, on the 
other hand, usually has all his cows freshen at about the same time, 
wlud\ simplifies the wiwtctrag job tremendously. 

A much more efficient job of winter management can be done, with 
respect to both feed and equipment costs, if the herd is sorted into age 
groups which arc uniform in their feed and shelter requirements. 
Otherwise some cattle arc always being cither overfed or underfed. 
The five groups in a typical cow-calf operation wliich have nutrient 
requirements that differ enough to warrant sorting them for separate 
feeding arc: diy cows, wet or nursing cows with their calves, hoi/cr 
calves, yearling licifers, and bulls. The question of the winter manage- 
ment of yearling and 2-ycar-olcl heifers dejicnds upon wlicthcr they 
are bred to drop their first c.'ilvcs os 2- or os 3-year-olds. If yearlings 
are brctl to calvc as two’s, they can either be fed separately from the 

III 
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dry cows or, perhaps better, fed along with the heifer calves, since both 
need rations containing some concentrates. On the other hand, if 
heifers are not bred until they are two’s, to calve first as three's, then 
both the open yearlings and tlie bred tw'o’s can be grouped with the 
dry cows. In either case, heifer calves should be fed separately from 
the cows. Bulls, of course, should be removed from the herd during 
the winter if spring calving is practiced. Feeding them separately 
presents no serious management problem, although separate shelter 
is needed. 

If the steer calves and heifers not needed for replacement are not 
sold at weaning time but are carried througli the winter for selling 
either in the spring or as yearlings after grazing the following summer, 
they should be fed separately from the herd. Replacement heifers 
might in this case not be selected until late in the winter or in early 
spring in order tJiat all calves wight be Iwndled together. 

If the herd is of average size or larger, it is better to keep the dry 
cows separate from those that are suckling calves. Since dry cows 
require less feed and shelter they can be handled more economically 
than the rest of the herd. In a small herd, numbering perhaps less 
than 20 head, it seldom proves practicable to separate the females of 
breeding age during the winter. Any advantage that might be gained 
by such a practice would in all likelihood be overcome by the eixtra 
labor involved. 

Buildings and Equipment. One of the advantages claimed for the 
beef cow by her ardent supporters is that she requires a small outlay 
for shelter and equipment. Expensive barns are by no means necessary. 
In fact, m some instances they may be a positive disadvantage. From 
a financial standpoint an investment of much over SlOO per cow in 
buildings and equipment is an unrealistic financial outlay for a herd 
of beef COW’S kept solely to raise calves for the open market. The 
situation is, of course, quite different with high-priced registered 
cattle. Even here the elaborate barns and paddocks so often seen in 
connection with large purebred establishments are by no means indis- 
pensable. Large barns often Iwve been erected at great cost, only to 
be discarded later for inexpensive open sheds in which the cattle seem 
to do better. 

Diy’ cows prefer to live cntirelj* in the open if the ground is suffi- 
ciently well drained to afford them a reasonably diy area on which 
to lie and if it is protected from high wimls by hills or trees. Such a 
place is provided by rolling pastures whicli have some sheltered 
valleys protected by surrounding hills and thick stands of timber. 
Here the cows spend the entire winter in apparent comfort, even in 
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amount of flesh at the time of calving as they did at the beginning 
of winter. Cows that are very thin in the fall should be fed suffi- 
ciently well to gain from 100 to 150 pounds during the winter or 
enough to offset the loss they will sustain during calving. On the other 
hand, fleshy cows may have their ration restricted to the point at 
which they show no gain at all or show even a small loss in weight 
up to the date of calving. E.xperiments at the Jfontana station, partly 
summarized in Table 54, emphasize that cows should be in sufficiently 
good flesh and thrift at the time of calving to permit them to nourish 
their calves properly. For cows in fair condition at the beginning of 
winter an approximate total gain of either 65 or 25 pounds a head 
appeared to be more satisfactory than 110 pounds, from the standpoint 
of both the cow herself and her calf at either birth or xs'eaning time. 
On the other hand, cows which lost about one-half pound per day 

Tobfe 54 

ErrECT or Winter Gains or Cows upon Weights or Calves* 
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amount of flesh at the time of calving as they did at the beginning 
of winter. Cows that are veiy thin in the fall should be fed suffi- 
ciently well to gain from. 100 to 150 pounds during the winter or 
enough to offset the loss thej' will sustain during calving. On the other 
hand, fleshy cows may have their ration restricted to the point at 
which they show no gain at all or show even a small loss in weight 
up to the date of calving. Experiments at the Montana station, partly 
summarized in Table 54, emphasize that cows should be in sufficiently 
good flesh and thrift at the time of calving to permit them to nourish 
their calves properly. For cows in fair condition at the beginning of 
winter an approximate total gain of either 65 or 25 pounds a head 
appeared to be more satisfactory than 110 pounds, from the standpoint 
of both the cow herself and her calf at either birth or weaning time. 
On the other hand, cows which lost about one-half pound per day 
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Effect or Winter Gains of Cows upon Weights or Calves* 
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ncar-zero weather. However, few farms have such sheltered areas 
sufficiently near the feed supply to permit feeding the cattle without 
considerable labor. Moreover, the manure produced by the cattle 
wintered in this way is largely lost. Consequently the breeding herd 
usually is wintered at or near the farmstead or ranch headquarters 
where it may be fed with a minimum of labor and where much of the 
manure may be saved and returned to the cultivated fields. 

A deep shed opening to the south offers ideal sheltering conditions 
for dry cows. Here the cows may run together in groups of 10 to 50 
head each or even larger. Thus handled they can be fed with a 
minimum of labor. Cows that are approaching parturition and those 
with very young calves should be handled apart from the rest of the 
herd if shed space is limited. However, after the calves are 10 
days old, both cow and calf may be returned to the main herd. In 
a small herd the calves may sometimes be kept apart from the 
cows and allowed to nurse twice daily if a trap or pen is provided 
at one end of the shed, in which a deep, dry bed is available for the 
calves. 

The lots occupied by the cattle need not be large. If possible it 
is best to have two lots — a small paved lot adjoining the shed, affording 
about 50 or 60 square feet of space per cow, and a much larger lot 
or paddock into which the cattle may be turned for e.vercise when the 
ground is dry or frozen. If pasture land or stalk fields are accessible 
the larger lot is unnecessary. The small paved lot, however, is almost 
indispensable in the non-range areas during the spring when the 
ground is soft and muddy. Pavement is much more desirable in the 
lot just outside the shed than under the shed itself. This combination 
keeps the cattle more comfortable and lessens the labor of feeding, 
and usually repays its cost many times over in the extra amount 
of manure saved. 

Nutrients Required In Wintering Rotions of Breeding Beef 
Cattle. The level of most nutrients required by breeding cattle in 
winter time, and especially energy, is determined by the condition or 
fleshiness of the cows and heifers at the beginning of the winter feeding 
period. Likewise the amount of gain a cow should make during the 
winter depends upon her condition at the beginning of the winter 
period. Pregnant cows in ordinary flesh should gain at least as niucli 
as IS represented by the increased weight of the fetus, membranes, and 
fluids with the advance of gestation. This may be estimated at 
approximately 60 pounds from the fifth to the ninth month of preg- 
nancy. Consequently spring-calving cow's should gain at the rate of 
approximately one-half pound a day if they are to carry the same 
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amount of flesh at the time of calving as they did at the beginning 
of winter. Cows that are very thin in the fall should be fed suffi- 
ciently well to gain from lOQ to 150 pounds during the winter or 
enough to offset the loss they will sustain during calving. On the other 
hand, fleshy cows may have their ration restricted to the point at 
which they show no gain at all or show even a small loss in weight 
up to the date of calving. Experiments at the Montana station, partly 
summarized in Table 54, emphasize that cows should be in sufficiently 
good flesh and thrift at the time of calving to permit them to nourish 
their calves properly. For cows in fair condition at the beginning of 
winter an approximate total gain of either 65 or 25 pounds a head 
appeared to be more satisfactory than 110 pounds, from the standpoint 
of both the cow herself and her calf at either birth or weaning time. 
On the other hand, cows which lost about one-half pound per day 
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weaned calves which were approximately 50 pounds lighter than those 
weaned by cows which gained about one-third pound daily. 

Cows of approximately the same size voluntarily consume about the 
same amount of total feed regardless of condition. However, because 
cows of the same body size weigh less or more depending on whether 
the cows are thin or fleshy, it is necessary to use different factors for 
determining feed capacity for cows of varying condition. Cows that 
are thin, average, or fleshy with respect to condition consume daily 
(on an air-dry basis) an amount of feed that is equivalent to approxi- 
mately 1.75, 2.00, and 2.25 per cent of their live weight, respectively. 

The nutrient requirements for breeding beef cattle, as recommended 
by the National Research Council, expressed on the basis of daily 
needs and on the basis of percentage in the ration, are shown in Tables 
55 and 56 respective!}’. Morrison’s feeding standards for breeding 
beef cattle are shown in Table 57. Rations which meet the needs of 
the various weight and age groups of breeding cattle, according to the 
requirements or standards indicated, can be computed exactly from, 
information concerning the composition of feeds as found in the 
Appendix Tables 

Wtnfer Rations for the BreedinQ Herd. The winter ration of beef 
cows should consist largely of the common farm roughages. Indeed, 
it IS usually possible to maintain dry cows satisfactorily during the 
winter on roughages alone. Bred yearling heifers, underdeveloped 
bred 2-year-oIds, and yearling bulls should receive, in addition to a 
full feed of roughage, from 2 to 4 pounds of grain or concentrates in 
order to balance their nutrient needs for energy. The supplemental 
protein needs of breeding females not nuraing calves can be met by 
feeding 1/2 to IY 2 pounds per day of a high-level protein concentrate 
such as the oilseed meals, or 2 to 6 pounds of legume hay or its 
equivalent. The remainder of the protein needed is supplied by the 
roughages fed, except in the case of wet cows or when such very low- 
protein-content roughages as ground corn cobs, stover silage, or stalk 
fields are fed. In these instances up to 2 pounds of the aforemen- 
tioned protein concentrate or its equivalent in legume roughage is 
required. 

The following roughage groups arc commonly used in wintering 
breeding cows: 

Legume Hays. No better feed than clover or alfalfa hay could be 
recommended for breeding cows. However, an exclusive ration of 
legume hay would be unduly expensive, and for animals in average 
condition would supply more food nutrients than are actually needed. 
If enough legume hay is fed to furnish 20 to 30 per cent of the total 
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Table 57 

MonnisoN's Feedivo Stand^iids for Breeding Beef Cattle* 


RequiremenU per Head Daily 


Claoa of 
Cattle and 
Weight 
(lb) 

Dry 

Mattcr 

(lb) 

Digest- 

ible 

Protein 

(lb.) 

Total 
Digest- 
ible Nu- 
trients 
(lb.) 

Calcium 
(gm) (lb.) 

Phosphorus 
(gm.) (lb.) 

Caro- 

tene 

(mg) 

Pregiiant 

Cows 

eoo 

13.1-18.4 

0 05-0 70 

0.9- 9.7 

20 

0 044 

17 

0 0.37 

55 

1.000 

11.2-20.2 

0.70-0 SO 

7.5-10.5 

20 

0 014 

17 

0 037 

55 

1.100 

15.2-21.5 

0.75-0 85 

S.0-11.3 

20 

0 044 

17 

0.037 

55 

1.200 

lC.3-22.8 

0.80-0.90 

8 0-12.0 

20 

0.044 

17 

0.037 

55 

Cows Nurs- 
ing Calves 
000- 
1,100 

22.0-27.0 

1.20-1.40 

12.0-15 0 

30 

0 06C 

24 

0053 

90 

Growing 

Cattlet 

700 

14.2-lC.S 

0 87-0 9S 

8.0-10.2 

17 

0 037 

15 

0 033 

40 

800 

15 9-1S.3 

0.90-1 00 

9 5-10 9 

10 

0 035 

15 

0 033 

45 

000 

17.3-19.7 

0.93-1.03 

10.1-11.5 

16 

0 035 

15 

0.033 

60 

Mature 

Bullst 

1,400 

17.2-19 0 

1.19-1.31 

11.0-12 2 

14 

0 031 

14 

0 031 

84 

l.GOO 

18 0-20 fl 

1.28-1.42 

12.3-13 5 

16 

0 035 

16 

0 035 

06 

1,800 

20 4-22 6 

1.40-1 54 

13.5-14.9 

1$ 

0 041 

18 

0 041 

103 


* Taken by permission ot The Morrison Publishing Co.. Ithaca, N. Y., from Feed» 
and Feeding, aSnd edition, by Frank B. Morrison. , j v r 

t Upper limits ol range should be adequate for pregnant yearling or two-j ear-old heifers, 
j Assumed to be the same as for dairy bulls as shown in Morrison's tables. 


air-dry feed requirement, the remainder being supplied by carbona- 
ceous roughages, the ration will be sufficiently well balanced for dry 
cows in ordinary condition. Soybean and cowpea hay have almost the 
same feeding value as alfalfa and red clover. Soybean straw (obtained 
from threshed beans) is high in crude fiber, since many of the leaves 
are lost during the process of combimng. However, it is an excellent 
feed for breeding cattle, but it must be fed more liberally than soybean 
hay. It is approximately half as valuable pound for pound. 

Lespcdeza hay is an excellent feed for cows if it is cut at the 
proper stage of maturity. If allowed to become 
are very hard and the hay is much less palaUble and digestible. The 
lespedeza straw obtained when the crop is cut and threshed for seed 
is nearly worthless for feeding livestock. Dry cows that were given a 
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full feed of lespedeza straw at the Illinois station showed a pro- 
nounced dislike for it and lost 70 pounds in 60 days, whereas similar 
cows fed 8 pounds of low-grade alfalfa hay and a full feed of oat 
straw gained 42 pounds apiece. 

Although it is true that good ‘quality legume hay when fed as the 
sole ration may supply more nutrients than needed, especially protein 
and carotene, it still may be Uie most economical feed to use, if home- 
grown, and other roughages are not available. Mixed hay, composed 
of about half legumes and half grass, is excellent winter feed for cows 
and meets their nutrient requirements almost exactly. 

Grass Hays. Prairie hay, composed principally of the bluestem 
grasses and similar tall-growing bunch grasses found in native grass 
meadows of the range states, is the principal wild grass hay fed 
to beef cows in that region. Improved wheatgrasses, found on the 
mountain meadows of the Northwest and sometimes on irrigated 
meadows, are especially nutritious if they are not overly mature when 
cut. Marsh hay, grown in the North Central States and elsewhere, 
may be of good quality but varies greatly with stage of cutting and 
state of the weather during curing. The principal deficiency of native 



FIG. 48. The slacks of mixed bay ia the background, gronrn on iirig-itcd 
meadows, will be used to winter the cows and their ealvea after weaning on tlu« 
western Wj’oming ranch. (The Record Stockman.) 
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FIG. 49. Prairie liay plus a proleio Fupplement is a commoD feeding program 
for wintering stockcr steers m the Nebraska Sandhill* (The Record Stockman ) 


hays is protein, but carotene and phosphorus may also be deficient if 
the hay is too mature when cut. Prairie hay and other grass hays are 
usually cut at too mature a stage, in order to get more tonnage, but 
hy late cutting actual pounds of digestible protein and energy may be 
reduced because of increased lignification and consequent lowered 
digestibility. 

De.4.d Grass. A large per cent of the cows wintered in much of the 
range area and in the Gulf Coastal region obtain the major portion 
of their winter ration from dead gr.'iss, sometimes called "winter range" 
or cured grass. In general, such range or pasture is especially set 
aside specifically for this purpose, except in the Gulf Coastal region 
where year-round grazing of the same area is a more common practice. 
Cows which must exist solely on such feed are very apt to e.xperience 
nutritional deficiencies, as demonstrated in Table 58 which shows that 
protein, phosphorus, and carotene content of the dead grass forages 
are dangerously low. It is a W'onder that production is often reason- 
ably good in cows wintered principally on such forages, but it illus- 
trates that the winter requirements for dry cows, especially if mature 
and in good flesh in the fall, are not too critical. The weathering 
damage to dead grass forage is much more severe in the Gulf Coastal 
regions Here the grasses such as Bermuda, Johnson grass, and switch 
cane are, first of all, less nutritious to begin with and, in addition. 
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Teble 58 

Analysis of Prairie Grass at Different Seasons* 

(Three-Year Average) 

Per Cent Composition of Dry Matter 

Percent — 

Dry Caro- 



Matter 

Ash 

ftot. 

Pat 

Fiber 

N.F.E. 

Ca 

P 

tenet 

Grasst 

November 

82.39 

501 

2.53 

1.74 

40.02 

60.40 

0.253 

0.046 

14 

January 

94.85 

5.92 

2.57 

1.57 

40.86 

48.74 

0.309 

0 039 

trace 

May 

52 29 

6.39 

9.68 

2.40 

32.02 

49.08 

0308 

0.126 

407 

August 

54.71 

6 21 

5.06 

2.23 

35.42 

60.66 

0.340 

0.078 

112 

October 

63 09 

5.18 

3.23 

1.62 

37.24 

52.24 

0.244 

0.048 

16 


• OWahoma Cattle Feeders Day Jteport, 1951. 

t Parts per millioB. 

i Averages, by species, ot the four predominant grasses; big biuestezn, iittle 
bluestem, Indian, and switch. 

rainfall is heavier so that more leaching takes place than in other 
regions More complete stipplemcntation is required, but fortunately 
the winters are short and annual grasses often provide bits of protec- 
tive green forage, even in winter. Energy supplementation often pays 
in the coastal region. At any rate, cows on dead grass forage should 
receive at least the equivalent of 1 pound per day of a high-protcin 
supplement plus complete mineral supplementation. Such supple* 
ments, incidentally, can be successfully self-fed by including approxi- 
mately 25 per cent salt in the supplement mixture. 

Straw. Next to com stover, the straw of small grain crops is the 
most abundant low-grade roughage material in the country. The value 
of straw for feeding purposes is dctemiined largely by the stage at 
which tlie grain is cut and the amount of damage done by rains before 
baling or stacking. Good, bright oat straw, cut with a binder when 
it is a little short of fully ripe and cured in well-constructed shocks, 
has considerable feeding value and ranks only a little below timothy 
hay in the amount of total digestible nutrients. This mctiiod of 
harvesting is only practiced to any great extent in the North Central 
States. Oat straw obtained after a combine is much loss valuable than 
threshed straw because it is cut when it is mucli riper and consequently 
is much higher in fiber. Moreover, most of the leaves and chaff, which 
arc the best parts of tlic straw, arc lost during combining and subse- 
quent raking. Straw from barley is of somewhat less value a.s a feed 
than oat straw, whereas that from wheal ha« still le^® merit. Straw 
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from bearded wheat or barley is, of course, less satisfactory to feed 
than that made from the beardless varieties for obvious reasons. 

Although dry breeding cows nearly maintain their weight when 
given free access to bright oat or wheat straw, an exclusively straw 
ration is not to be reconimendetl. Straw, like stover, is very low in 
protein and does not supply enough of this nutrient to care properly 
for the needs of the developing fetus. Moreover, it is non-laxative 
and tends to provoke disorders of the digestive tract, '^^^^en combined 
with other feeds such as com silage and legume hay, straw is a highly 
desirable component of a maintenance ration. From the standpoint 
of cheapness it is almost unexcelled, both because it is to a great extent 
unmarketable and because little labor is expended in preparing it for 
cattle. For this reason it is usually desirable to feed the breeding 
herd the maximum amount of straw consistent with the health of the 
cows and the proper development of the fetuses. Straw may safely 
be relied upon to furnish one-half to two-thirds of the total air-dry 
feed of the winter ration of dry cows. 

CoBN AND Sorghum Fodder and Stover. Corn stover — that is, the 
stalks left in the field behind a corn picker or field sheller — offers 
considerable possibility as a roughage for wintering beef cows. As a 
larger and larger portion of the com crop has been harvested with 
mechanical corn pickers over the years, less and less corn stover has 
been used for cow feed. This is because by tlie time corn is dry 
enough to pick for safe storage (15 to 18 per cent moisture content) 
the stalk is dead ripe and many leaves have fallen. The picker removes 
most of the remaining leaves, but there are stalk shredders now on the 
market w’hich pick up both stalk and leaf and deliver them into a 
wagon in shredded form which can be stored either as stover or made 
into silage. Molding may result if the shredded stalks contain over 
16 per cent moisture when stored for dry roughage. Field shelling of 
corn earlier in the season when it still contains as much as 30 per cent 
moisture, followed by drying of tlie shelled corn for safe storage, 
means that the corn stalk can be harvested as stover (if it is allowed 
to field cure) or as stover silage while the leaves still contain some 
green color. Such stover is less fibrous, hence more digestible, and 
because it contains more leaves it is more completely consumed. Some 
models of field shellers or combines cut and shred the stalk at the 
same time that the grain is removed. Such chopped stover is best 
stored in a silo because it is likely to be too high in moisture to store 
as dry stover. , ^ 

Sorghum stover is somewhat higher in feeding value than corn stover 
since, first of all, sorghums are sweeter due to their sugar content and 
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thus are more completely consumed. Secondly, the proportion of leaf 
to stalk is higher, with the leaves being the more valuable portion. 
Then finally, in a normal growing season the sorghum head ripens 
sufficiently for combining and safe storage before the stalk matures. 
During a year when the harvesting season is delayed by weather or 
when an early frost kills the plant before it can be combined, sorghum 
stover deteriorates rather rapidly, especially in areas which receive 
considerable rainfall. 

The almost certain increased use of grain dryers and the consequent 
earlier harvesting of corn and grain sorghums means that these two 
forages offer great hope for increasing the supply of low-grade rough- 
ages for wintering cows. Cattle programs, other than the cow-calf 
program, do not utilize these forages very well, howev'er. 

Corn and sorghum stover also must be supplemented with at least 
the equivalent of 1 pound per day of a high-protein concentrate. 
Rations consisting principally of these forages should be supple- 
mented with vitamin A or carotene, calcium, and phosphorus. There- 
fore, fortified protein supplements can be justified unless some higii 
quality legume hay or winter pasture is available. Palntability of 
shredded corn stover is a problem that can be overcome with molasses, 
but the added cost may not be economically feasible. 

Corn and Sorohum Stalk Fields. It is estimated that approxi- 
mately 90 per cent of the corn in the Corn Belt is harvested for grain 
and the stalks left standing in tlie fields These stalks furnish a 
considerable amount of pasture for cattle during the late fall and 
early winter months. Particularly good use can be made of them by 
breeding cows, since the digestive systems of cows arc capable of 
handling large amounts of coarse roughage. Ordinarily, stalks may 
be relied upon to furnish the major part of the sustenance of tlic 
breeding herd during the months of November and December. Stalks, 
however, arc very low in protein and are very drj' and non-succulcnt. 
Consequently they, like com stcn'cr, should be supplemented with some 
more nutritious, more laxative feed. For this purpose there is nothing 
better than a good biuegrass or clover pasture to which the cattle have 
free access. In the absence of pasture, 4 to 6 pounds nf clover or 
alfalfa hay should he fed daily after most of the ears left by the 
picker have been eaten and only the diy stowr remains. Field shcliers, 
of course, leave few cars. 

As a rule, stalk fields have been pretty well picked over by Christinas 
so that they are of little vnloe for feed after that time, as imbrated 
by the sttalk grazing periods shown in Table 59. However, they still 
retain considernhie value as a means of providing exorcise for the 
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TQhtc 59 


Gaiks Madk by Dry Beef Cows ok Cork-St4Lk 
Pastures Without Additional Feed 
(Unpiibliishccl Data, Illmois Station) 


Year 

Arc.a 
per Cow 

I’crioil C5r.a2C<t 

Daj's 

Grazed 

Days Grazed 
per Acre 

Change in 
Weight 

1923 

1.0 

Nov. 24 to Dec. 18 

24 

24 

-59 

1024 

1.0 

Nov. 2G to Dec. 16 

20 

20 

-19 

1925 

I.O 

Nov. 24 to Dec. 15 

21 

21 

-36 5 

1920 

1.0 

Nov. 23 to Dec. 4 

n 

11 

-36 

1931 

i.e 

Oct. 19 to Nov. 14 

26 

16 

37 

1935 

2.1 

Nov. 0 to Dec, 28 

49 

23 

13 


cattle. On days when the ground is frozen and tlic weather is not too 
blustery tlic cows should be turned out in the stalks for a few hours. 
If possible, one should reserve a field of stalks close to the barns for 
this very purpose. However, even in a field of rather cleanly picked 
stalks, cattle wander around to a considerable c.\tent, searching for a 
stray “nubbin" or a mouthful of undamaged husks. Field shelling, 
as opposed to picking in the conventional manner, results in higher 
quality forage if stalk fields are grazed, as is the case when stalk 
fields are harvested as stover or stover silage. 

Sorghum stalk fields are very well utilized by dry cows in late fall 
and early winter. A sorghum stalk field located adjacent to a wheat 
pasture being grazed in winter makes an almost ideal combination 



Fl©. 50. Hereford cows gleaning what the com picker has left Cornstalk 
fields can best be utilized by dry cows or yearling stocker steers (Illinois 
Experiment Station ) 
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because cattle on high-moisture-content wheat pasture crave a dry 
roughage such as the sorghum stalks left after combining the sorghums 
for grain. If cows are to be maintained solely on stalk fields for more 
than 6 weeks, a protein supplement or some legume hay should be 
provided. 

Corn and Sorghum Stover Silage. Siloing of stover is preferable 
to sliredding or grinding it if the equipment is available. It should 
be understood, however, that siloing does not make the stover more 
digestible; it merely renders it more palatable by making the hard, 
woody stalks soft and succulent. As a result nearly all the stover is 
eaten, whereas approximately 30 per cent of the weight of dry stover 
is refused, at least in the case of com stover. Consequently a given 
quantity of stover feeds a herd of cows a considerably longer time in 
the form of stover silage tlian it would in the form of dry stover. 
Another advantage of stover silage over dry stover is that its high 
moisture content reduces the danger of impaction and other digestive 
disorders sometimes encountered among cows which are fed large 
quantities of dry corn stover. 

An amount of water equal approximately to the weight of air-dry 
stover siloed must be added if a good quantity of silage is to be 
obtained. This weight of water is far too great to be blown up the 
cutter stack along with tlie dry stover when an upright silo is used. 
Instead it must be pumped to the top of the silo and added through 
the distribution pipe. Care must be taken to distribute the water 
evenly over the silage. Thorough tramping of the silage is nccessar>' 
to pack it tightly and exclude all air, or spoilage will result. Silage 
made from stover cut immediately after field shelling or combining 
needs somewhat less added water to bring the silage to about 30 per 
cent dry matter content. Cows keep in good thrifty condition on a 
daily ration of 40 to 50 pounds of stover silage and 4 to 6 pounds of 
legume liay, or on a full feed of green stover silage plus 1 pound of 
a protein concentrate daily and free access to oat straw. 

Cons AND Fobaoe Sorghum Silages. In the Corn Belt and 
wherever corn and forage sorghums can be successfully grown, corn 
and sorghum silages are excellent, though not exactly economical, 
winter feeds for the breeding herd. Because they arc moist and 
succulent they tend to stimulate a good flow of milk in wet cows 
which calve in late winter or early spring, and they tend to keep tlic 
digestive system well regulated, resembling fresh grass in these respects. 
Their high yield per acre enables the fonner with a liniitcd area to 
winter a considerable number of cattle. Their pliysical nature makes 
for ease and cheapness of storage. 
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However, these silages alone are not well-balanced rations. They 
are low in protein in comparison with their carbohydrate content. 
This condition can be remedied by using a legume roughage or a 
protein supplement along with silage. The oilseed meals, clover hay, 
and alfalfa are all rich in protein, and any of them can be used for 
supplying the nitrogenous material or protein that the animals require. 
At tiie Illinois Experiment Station, 10 heifers were carried on corn 
silage and cottonseed meal alone from the time they were weaned 
until they had grown to maturity and produced two crops of calves. 
Altogether, these cattle received only these two feeds for approximately 
4 years. No ill effects of any kind were observed, and the calves 
produced by the cows appeared to be strong and vigorous. It is 
believed, however, that the ration would have been better from the 
standpoint of the cattle, as well as less expensive, if some dry roughage 
had replaced part of the silage. 

Corn silage and, to a lesser extent, sorghum silage, because of their 
grain content are usually considered higher-cost feeds than straw, 
stover, and other dry roughages w'hich have little cash sale value 
Consequently these silages usually are fed to commercial cows in 
limited amounts, along with some cheap, dry roughage which is fed 
according to appetite. Sometimes no silage is fed until the cows start 
to calve, when feeding is begun at the rate of 20 to 30 pounds per head 
daily. Purebred cows, which are best kept in fairly good flesh to 
enhance the sale value of their offspring, stay in about the desired 
condition on 5 to 8 pounds of legume hay and a full feed of corn or 
sorghum silage. 

When considered from the standpoint of the acreage required to 
produce the winter feed for beef cows, com silage can be justified as a 
beef cow feed. For example, 6 cows consuming 50 pounds of silage 
daily for 4 months can be wintered on the forage produced on one 
acre if the com silage yields 18 tons per acre, which is an average 
yield. Few other crops can do so well. Forage-type sorghums are a 
notable exception, and irrigated meadow land, producing either mixed 
hay or silage, might approach it. 

Hay Crop Silage. Silage made from mixed grasses and legumes is 
even better than corn silage as a winter feed for dry cows. Because 
of its high protein, carotene, and mineral content it is an ideal soume 
of nutrients for cows during both gestation and lactation. It is suffi- 
ciently low in total digestible nutrients or digestible energy to be fed 
according to appetite, but better results are usually secured if a ^all 
amount of dry roughage is fed to supply variety to the ration. West 
Virginia station tests of corn silage and legume grass silage, summa- 
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Table 60 

Comparison or Corn Siucs and Leotjme-Gbass Silage for 
Wintering Beef Cows* 


Average initial weight, Dec. 1, 1944, pounds (bred 

Corn 

SiUrb 

Lejfume-Grass 

j’earling heifers) 

S07 

789 

Average final weight, Dec. 1, 1949 

1164 

1143 

Average gain per head 

Average winter ration: 

First winter (yearling heifers) 

357 

354 

Silage, pounds 

20 

20 

Alfalfa hay 

6 

6 

Cracked corn 

1 

3 

Soybean oil meal 

Average next 4 winters (2- to 6-year-oJd cows) 

.75 


Silage 

31.4“ 

27.7“ 

Legume-grass hay 

6.5 

6 5 

Average ninler gain (cows plus newborn calves), pounds 

94.2 

79 8 

Average birth weight of calves 

Average weaning weight of calves (corrected to ISO daj's 

CO. 2 

67.3 

of age) 

368.5 

877.8 


• W»8t ViTBiniA Slition, Mim«o. Report, 1951. 

* fiilegee a-ere ltd la aueb AtneuQtJ U would fumuh equal amouDU of dry matter to botb Broupi of 
cewi. 

rized in Table 60, disclosed no significant difference between these feeds 
for pregnant and lactating beef cows wlien they were fed in sucli 
quantities as would furnish the same amount of dry matter. Tiic 
making of silage from grasses and legumes not needed for pasture 
during the summer is an excellent w’ay to extend the pasture season, 
since good-quality hay-crop silage is very similar in physical nature 
and digestible nutrients to fresh pasture forage. Because of its high 
protein content, no protein concentrate or legume hay is required; 
consequently, additional roughage, if fed, may well bo straw or com 
stover. 

Mlseellaneous Roughages, A variety of roughages which may 
be important in localized areas but are not of nationwide interest are 
also being utilized by beef cows. 

Oat Hay and O.at- Vetch Hay. Oats, when seeded alone or when 
seeded with vetch, makes excellent hay for cows, especially if cut in 
the soft dough stage. 

Oat Silage. If the oat crop is cut for silage at the same stage as 
for hay, it makes equally as good feed for cows. In fact, because the 
danger of unfavorable bay-curing weather is eliminated and less oat 
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grain is sliattcrcd, nn acre of oats cut for silage will winter more cows 
than if cut for hay. Neither of the foregoing feeds needs any supple- 
mentation for dry cows except a limestone-salt mineral mix. Access 
to some straw or a cured grass pasture keeps the cows on the silage 
ration more contented, 

Sugak-Beet-Top Silage. A full feed of this silage plus 2 to 4 
pounds of good legume hay makes a good cow wintering ration, but 
this type of feed is naturally confined to the areas which grow sugar 
beets commercially. An all beet-top ration is apt to be too laxative, 
and limestone should be fed by all means to counteract the diarrhea- 
causing agent, oxalic acid, which this silage contains. 

Pea Vine Silage. In the vicinity of commercial canneries, pea 
vines can often be bouglit for ensiling purposes, or the silage can be 
bought directly from the company stack. Feeding some hay or even 
a pound or two of grain may be necessary if thin cows are fed this 
type of silage, because tiie silage is sometimes quite unpalatable and 
thus intake may not he adequate to meet all needs. Corn cannery 
waste is usually fed to other types of cattle which utilize it better than 
do cows. 


Tubnips, JIangel-s, and Rutabagas. These root crops are more 
popular in Great Britain and northern Europe tlmn in the United 
States. They usually contain only about 10 per cent dry matter, and 
extremely large amounts must be consumed by cows if their energy 
requirements arc to be met. In fact, because of the high water content 
of such feeds it is recommended that some form of dry roughage be 
fed in addition to the roots. If the dr>' roughage fed is non-leguminous, 
s half pound of high protein concentrate should be added per day. 

Prickly Pear. This plant of the cactus family is sometimes used 
as an emergency feed in the Southwest. The thorns must first be 
removed by singeing and a completely fortified supplement is required 
to balance the “pear” ration. It should alwaj^ be considered as an 
emergency feed only. Nevertheless, thousands of cows have literally 
been saved from starvation by the prickly pear during extreme droughts 


such as those of 1953 and 1957. 

Corn Cobs. Com cobs have been used successfully as a source ol 
energy for cows during the winter season. Because of their low pala- 
tability and almost complete absence of protein, minerals, and vitamins, 
they must be fortified with complete balanced supplements that fumisn 
these essential nutrients. Also, the cobs must be finely ground to make 
them more palatable and to facilitate tliorough mixing with other leca 
niaterials. One part of ground ear com, 2 parts of ground corn jobs 
“ntl I part of ground alfalfa hay fed free-choice througli a self-feeder 
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should maintain beef cows in satisfactory condition during the winter. 
When no legumes are fed, at least 2 pounds of fortified supplement are 
needed. If cows increase noticeably in weight on this mixture, the 
amount of ground cobs should be increased. If they eat less than 
2 pounds of the mixture per hundred pounds liveweight, about 1 pound 
of 50 per cent molasses feed per head should be added to the mixture 
daily. 

Gin-Tbash. Although admittedly a poor quality roughage, this 
by-product of the cotton ginning process may be used to help carrj’ 
cows through a winter, especially in emergencies. If supplemented 
with a high-protein, high-energy substance that is also fortified with 
minerals and vitamins, a ration consisting largely of gin trash supports 
dry cows. One to two pounds of fortified supplement are needed for 
cows in average flesh. If extremely thin, cows need an additional 2 
pounds of an energy concentrate such as molasses, sorghum, or com. 
Cottonseed hulls and burrs are also used and require the same supple- 
mentation. 

Winter Posture. Fall-somi small grains, annual rj’^egrass, and 
fescue are examples of winter pastures which can and are being utilized 
for wintering beef cows as well as other livestock. There is a limit 
to how far north such a program can be depended upon, but evidently 
a line dra^m through Virginia, northern Kentucky, southern Illinois, 
northern Arkansas, and northern Oklahoma establishes this northern 
limit. Fall and winter rainfall and some warm weather are essential 
for adequate growth to be made in such pastures. On the other hand, 
too much rain is a severe handicap owing to the problem of grazing 
the wet fields. Fescue, a perennial grass, is grown in a large part of 
the wetter areas of the South because it holds cattle up well. 

The following statements taken from an Oklahoma pasture research 
publication^ pomt out the value of and the problems involved in 
winter pasture utilization: 

1. The pasture value of winter snwH grains is so high that livestock farmers 
miphl profitably use them entirely for pasture, withoxit takinR a grain crop. 

2. The protein content of small-grain and annual ryegrass forace, when 
young, green, and succulent, H high — about 30 ^ler cent or more (drj' matter 
basis) as compared with .around 42 per rent in the usual liigh-protein 
supplement. 

3. The carotene (provitamin A) content is cweetlingly abundant. This is 
an important point, for winter rations in the Southwest are often scrimi-ly 
Lacking in carotene. The for.age is also high in mincmls. Fdwr is low— about 
the same as in alfalfa leaf me.il. 

1 Okl dioma Bulletin, N'o. B-333. I&I9. 
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Carbonaceous concentrates are recommended only when it is evident 
that the cattle will lose too much weight and condition on the roughage 
that is available. In this connection it should be kept in mind that it 
requires much less feed to keep cattle from losing flesh than it does 
to restore them to the proper condition after they Imve become thin. 
Hence it is good economy to introduce a little grain or a high-energj’ 
concentrate into the ration as soon as the cattle begin to show signs of 
undemutrition. Com, sorghum, oats, and barley are of approximately 
equal value for this purpose, since the somewhat higher fiber content 
of oats and barley is largely offset by their higher percentage of 
protein. However, the addition of any of the common farm grains 
does not lessen materially the need for a nitrogenous concentrate if 
all of the roughage is non-legmninous. 

Not all cows suckling calves need to be fed grain. However, a 
majority of cows of beef breeding give comparatively little milk on 
dry roughage alone, especially if the roughage is of low quality. 
Whether a larger milk flow is of enough value to justify the feeding of 
grain usually depends upon the disposition that is to be made of the 
calves. If the calves are to be fattened for baby beeves, the cows 
probably should be fed a little grain if they calve more than a month 
before the}' are turned onto pasture. Unless good winter pasture is 
available, cows that calve in the fall usually should be fed 4 to 6 
pounds of grain daily during the winter to stimulate a good flow of 
milk for their calves. The feeding of grain to nursing cows is seldom 
necessary, however, if com, sorghum, or grass silage is fed. 

Winter Management of Bulls. The winter months are the proper 
time to condition bulls for the breeding season of the following year. 
Bulls that have been running out on pasture with the breeding herd 
arc likely to be thin and should have sufficient grain to put them in 
proper flesh before the arrival of spring. Young bulls should be fed 
more liberally than old, mature animals, since their growth require- 
ments must be mot Ijcfore any improvement in condition can take 
place. A grain mixture composed largely of feeding stuffs that are 
grou*th-producing rather than fattening is found host for bulls. 
Crushed oats make a good basal ingredient, to winch corn, grain 
sorglium, or barley may be added only if a markwl improvement in 
flesh is desired. Animals that are in a run-down condition or that show 
signs of lack of thrift should have 2 to 4 pounds of protein concen- 
trate per day, depending on age and weight. Mature hull« already 
cartying sufTicient flesh may be wintered largely on choice roughages 
such as legume hay and silage. 

Bulls can be kept strong and vigorous during tlic winter only if 
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they are given sufficient exercise as well as plenty of feed. To accom- 
plish this end they should have the nm of good-sized lots, or better 
yet, be turned with a few pregnant cows into an adjacent pasture or 
stalk field whenever the weather permits. When two or more bulls 
are kept, it is highly desirable to run them together because they will 
take more exercise when together than when they are alone. Although 
the turning together of old bulls that arc strangers to each other is 
attended with some risk, a young bull inaj’ be put with an older one 
vith comparative safety. 

The importance of having bulls in the pink of condition (that does 
not mean fat, however) at the opening of the breeding season can 
scarcely be overemphasized. Valuable time is often lost by the use of 
a bull with impaired sex drive (libido) due to being either too fat or 
too thin. Examination of semen samples for numbers and nonnalcy 
of sperm cells usually determines the fertility of a bull, and often a 
small or late calf crop can be prevented by such tests. 

Western ranchers realize, perhaps better than other cattlemen, the 
importance of conditioning their bulls previous to the breeding season. 
They arc well repaid for their pains, ns shown by the data gathered 
on 16 ranches in northern Texas by Parr and Kclinmcdson over a 
3-yenr period. 

On 10 of the 15 r.inchcs the bulls were talwcn out of the cow herd's in the 
fall for conditioning and were rctiimod to the cow herd* around Juno 1 of the 
folloning jear. On the other 5 ranches (he bulls were kept uith tlie cows dur* 
tng the entire year. Tlio ranches on which the bull-* were removed from the 
cow hcrd«i had a 77 per cent average c.alf crop for the 3 ycar«, and on the 
ranches whore the bulls were not reino\o<l (he average calf crop wa"? W i>cr 
cent for the same time.* 

Whereas the better feed conditions prevalent in the Central Stalc.s 
make conditioning of bulls less urgent than on the range or in the 
coastal regions, more attention to tlii« [wint on the part of all cattlemen 
will result in a nintcrial decrease in the number of cows tlial fail to 
raise calves through no fault of tlicir owti. 

Wintering Breeding Heifer Calves. nation<» for tlie lioifer ealvc'* 
which arc to i)c kept for herri n‘placcinent‘« should be roinjK)>e<l 
principally of the belter quality roughage'^ available on the fann or 
r.ancli. The actual nutrient rcrpiirements of heifer calvi-^ will In- 
found b-ted in Table-* GO. 07. and OS m Chapter 1 1 Tlie level of gam 
de-ired iIopciuN ujion whether the heifer* tirop their fir«t ealve* a* 2* 
or 3*ye.‘ir-ol<l-*. If the heifers enixe first O'* 2-year-oM'*, mon- energj* 

*P«rT nm! Krlmnml-on .tn F.cannmtc Studv **} Ftutt amt Mrlhit-lt of 
It'ingr Cnttlr f‘nniurtuin, !*> U A MimrognplK^I lOLM. 
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is required during the '^‘inter in order to insure adequate development 
prior to breeding the following summer. Meeting the requirements 
as listed under the sub-heading “Normal Gronlh for Heifers” in the 
pre\nously mentioned tables will suffice. If the heifer calves, on the 
other hand, are not bred until they are two’s, they can be wintered 
according to the requirements listed under the sub-head “Wintering 
Weanling Calves" in the same tables. In either case the equivalent of 
1^4 to 1 % pounds of high-level protein concentrate should be fed daily. 
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chapter II 

OPERATION OF THE 
STOCKER PROGRAM 


A discussion of the deveJopment of young cattle JogicaJIy foJioTTs 
the chapters dealing with feeding and managing the cow herd in winter 
and summer. No attempt will be made in this chapter to deal witli 
the question of finishing cattle for slaughter, since this program will 
be treated in special chapters. Rather, we ■nil! here confine our 
attention to calves and yearlings that are not to be finished imme- 
diately but are to be handled in such a way that maximum growth is 
achieved at the lowest possible feed cost. This Stocker period, as it is 
called, consists only of the winter period following weaning, or the 
period from the time the calves and/or yearlings are weaned until 
they are sold or put into the feed lot for finishing the following fall. 
Included in this type of program are the replacement heifers in a cow- 
calf program which are handled so as to insure normal growth and 
development. It is customary to refer to the animals on such programs 
as stackers, and they are considered as being on a growing, rather than 
a finishing ration. Feeders, on the other hand, are cattle carrying more 
finish and bloom, which are placed on more concentrated feeds, or 
finishing rations, in order to take advantage of the axtra condition they 
possess. 

The Stocker program is one which is sometimes used as the sole 
program on a particular farm or ranch, but as oltcn as not, it is either 
conducted in connection with a cow-calf operation or it precedes the 
finishing program. When the Stocker program is the only beef cattle 
program on a farm it is generally bandied in either one of tTVo ways. In 
one plan, calves or yearlings arc bought in the fall to be wintered on 
roughage rations in dr>' lot or on winter pasture and sold in the spring 
to buyers who need "grass cattle" for the summer, or n-ho need feeders 
to put on a summer finishing program. In the second plan, in which 
the operator has summer pasture to utilixc, calves or yearling® are 
bought in the fall to be wintered the same as in the first plan, but 
instead of being sold in the spring, they are grazed all summer or until 
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pastures become woody and dry in the fall, or until the onset of winter. 

Of course if the farm or ranch also has a cow-calf program, the calf 
crop from the herd can be handled in the stocker program in the 
same manner as purchased calves. Ordinarily, however, a fann or 
ranch suited to the cow-calf program may ns well be stocked to capac- 
ity with cows in order to increase the size of herd and thus reduce 
the fixed costs per calf raised. Keeping one's omi calves for further 
grazing as yearlings means that, unless the operation is a large one, 
both the cow-calf and the stoeker program will be reduced in size. 
If calves from one’s o^\'n herd are fed out in dry lot as baby beeves, 
that is another matter, since it would not be likely to reduce the 
maximum size of cow herd. 

Perhaps the most common type of stocker program is the combina- 
tion stocker-feeder program. The cattle feeder purchases steer calves 
or yearlings of good to choice quality in the fall or as early as August 
1 if available. He wants the cattle early in order to utilize fall growth 
in small-grain stubble fields, stalk fields, and similar aftennath. A 
common mistake is to leave tl»c cattle too long on such fields. When 
gains arc reduced to a low level the stockers should be brought into 
the feed lot. They arc then fed a l)ea\y feed of roughage, preferably 
com silage plus supplement or legume hay, until the cattle reach a 
stage of condition at whicli gains arc no longer economical. This 
point js usually reached after about 3 to 4 months wit!) yearlings and 
by spring with calves. Having rcnchc<l feeder condition tlie steers 
arc tlicn finislietl out on a full feed of grain, either in dry lot or on 
pasture, to be sold in late summer or f.all. Lower grades of steers and 
most heiferh arc not suitable for thq stocker program, because such 
cattle usually are placed on finishing rations soon after they are 
ohtnine<l in the fall, in order to market tljcm In the spring when the 
prices for .“uch cattle are more favorable. An exception would be 
clioice or better Iieifer calves which have sufficient quality to justify 
cariying them to clioice or prime eondition. 

Advantages and Disadvantages of the Stoeker Program. This 
program has (he following advantages over other programs: 

1. The program is adapted to an intensive ly|)e of fanning — that i*. 
a large volume of business can Im? done on small fanns which can pro- 
duce large tonnages of roughages. 

2. Hetum*: come quickly, early as 4 to 0 niontlis, if not prccedcil 
or follnwc<l by other programs. 

3. If u<‘c'tl in winter only, tlii** program is finidunl by the time lal>or 
is needttl for spring and summer farm ^^o^k. 
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4. With tins program one can take advantage of a normally rising 
cattle market. Normally a favorable price spread occurs between fall 
purchase prices and spring selling prices owing to the supply and 
demand pattern found in the stocker cattle business. 

5. Stockers can utilize large quantities of har\’ested roughages and 
aftermath. 

6. The stocker program is quite flexible; adjustments in size are 
easily made. 

7. Death losses are lower than in the cow-calf program. 

8. Little equipment is required, although the use of equipment for 
mechanical handling of silage or other roughage reduces labor require- 
ments. 

Some inherent weaknesses of the stocker program are: 

1. Much capital or available credit is required as compared mth 
the cow-calf program. 

2. Buying and selling skill are e.xtreraely important in this program 
because shrink and other losses on both ends, and mistakes in judging 
quality or in judging the health of the stockers can quickly offset the 
cheap gains that may be made. 

3. The stocker program has peak labor loads; for evample, roughage 
han'esting time and the winter feeding period. 

4. The program carries above-average risk. Total gains made are 
not large in proportion to the weight purchased, so profits must come 
both from a favorable price spread between buying and selling prices, 
and from added weight made at feed-and-labor costs that arc lower 
than the selling price. The latter is not difficult to achieve with 
Stockers but, as just mentioned, the total weight to which this factor 
may be applied is comparatively small, placing considerable burden 
on the price spread. 

It should be mentioned that lai^c commercial feedlot operators 
who have a more or less continuous type of operation would do veil 
to make most of their stocker purchases dunng the favorable fall sea- 
son, carrying the cattle along on stocker rations until they are needed 
to replace finished cattle in the finishing pens. Sometimes early spring 
is a favorable time to buy stockers in the wheat pasture area of the 
%rinter wheat belt, but this situation should not be depended upon 
without alternatives. 

Market Classes and Grades of Stockers and Feeders. Through- 
out the year, many thousands of cattle are marketed daily in the large 
central markets and by direct sale or purchase on farms and ranches. 




FIG. 51. U. S. grades of stoeker and feeder steers. In planning a feeding 
program the choice of grade depends upon many factors, but mainly on the 
amount and quality of the feed supply. (U5J5A.) 


appraisal of the extent to which the aniraal meets certain established 
standards as to conformation, quality, breeding, constitution and 
capacity, and condition or finish. Figure 51 sliows what is expected 
of Stocker and feeder calves with respect to the various grades. 
Yearling steers and the other classes of stockers and feeders would 
bo expected to show comparable characteristics for the respective 
grades, as would the other beef breeds as well, of course. In practice, 
the upper three grades arc further subdivided into three sub-grades. 
For example, in the choice grade, market men speak of low cl.oicc, 
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These cattle are of every kind, displaying a Tvide range of combina- 
tions of the various characteiistics such as eex condition, age, weight, 
size, shape, breeding, and flesh condition. There is fortunately a 
market for each kind of cattle and the variation in prices received 
reflects both the demand for each kind and the variation in the degrees 
of merit for uses for which each kind is purchased. 

The need for standardization in describing the various kinds of 
cattle has long been realized. As early as 1902, Prof. H. W. Mumford 
culminated his studies of the subject with the publication of Illinois 
Experiment Station Bulletin No. 78 entitled "Market Classes and 
Grades of Cattle with Suggestions for Interpreting Market Quota- 
tions.” In 1918 when the Bureau of Markets, now the Bureau of 
Agricultural Economics, of the United States Department of Agricul- 
ture inaugurated its market reporting sor\'icc on livestock at Chicago, 
the market classes and grades of cattle as described in the above 
publication were user! as a basis for establishing the tenninolog>’ and 
classification of cattle for cattle-market reporting purposes. It is a 
tribute to the early workers who pioneered in this field more than 
a half century ago, that the classes and grades of cattle have since been 
changed only slightly. The use of uniform descriptions of all classes 
and grades of cattle the country over by producer, selling and buying 
agencies, and packers has contributed much toward more orderly 
marketing of stockor, feeder, and slaughter cattle. 

The oflicial standards for live cattle as developed by the U.S.D.A. 
and a.s generally today provide tor segregation, first, according 
to use — for example, stockcr, feeder, slaughter — second, ns to class, 
which is dclcrmined by sex condition, and, third, as to grade, wliich 
is determined by the apparent relative excellence and desirability of 
the animal for its particular me. Table Cl shows how stockcr and 
feeder cattle arc grouped ucconlmg to sex condition and grade. 

Tlie grade assigned to a stockcr or fec<lcr ia based on a correct 


Table 61 


Markht Classes and Gfunns or Stockeii and FErnEii CA-rrii:* 


Cl.'v*'* Condition) 


Mnrkrl Grsuic 


Siocr r:i1v«-s nnil yoarlinit* 
llpifiT ralvc« nnd ycarline* 
Cov\« 

ItuIN 


Fancy, choice, koo<), mwliiim, common, inferior 
Fancy, eftoier, Rooil, mwiium, common, inferior 
Fancy, rlioicc, {>00(1, mwlium, common, inferior 
UnKradcii 
Unfrradc<l 


on I’ .S D.A. Circular 503. 



FtG. 51. U. S. grades of stocker and feeder steers. In planning a feeding 
program the choice of grade depends upon many factors, but mainly on the 
amount and quality of the feed supply. (U5 .DjV.) 


appraisal of the extent to which the animal meets certain established 
standards as to conformation, quality, breeding, constitution and 
capacity, and condition or finish. Figure 51 shows what is expected 
of Stocker and feeder calves with respect to the various grades. 
Yearling steers and the other classes of stockers and feeders would 
be expected to show comparable characteristics for the rcspccthc 
grades, as would the other beef breeds as well, of course. In practice, 
the upper three grades arc further subdivided into three sub-grades. 
For example, m the choice grade, market men speak of low choice. 
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average choice, and high choice. It should be pointed out that the 
latter sub-grades arc not a part of the standard government grading 
system. 

A brief description of the characteristics which typify each grade 
of Stocker and feeder follows: 

Fancy stocker and feeder cattle approach the ideal in beef type or 
conformation, possessing all the characteristics, except high degree 
of finish, which will ultimately lead to prime slaughter cattle if fed 



FIG. 52. A dro%'c of high-choice nud fancj* calves. Dehorning would have 
mcrr.'i»od the s'cllinp pneo of tlic«e calves l»y 5 to 10 per cent. Note uniformity, 
Root! licajf*. width of body, and e(ni(ich(ne<.< of hncs. (American ITcrcford 
Association.) 
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long enough. Compactness, thick natural fleshing, symmetry and 
balance, and quality are developed to the highest degree. A drove 
of such cattle is unifonn in type and color and, because only a small 
proportion of the stocker and feeder cattle supply is good enough to 
make this grade, they command a substantial premium in price when 
either sold or purchased. In the trade, such cattle are usually spoken 
of as “reputation brands,” and they are ordinarily not found for sale 
in central markets, but rather are eitlier sold at feeder cattle auctions 
or are contracted for on the farm or ranch. Fancy calves are usually 
carrying considerable bloom and finish and thus should be handled 
in such a program as makes the fullest use of this bloom and condition. 
Seldom does it pay ‘to place fancy calves on a stocker program; they 
should rather be placed on a full feed almost as soon as practical. 
Fancy grade home-raised calves make ideal feeders for the baby-beef 
program, a program in which they are very likely finished as early 
as possible. Fancy feeders should be fed to prime slaughter grade 
in order to command the selling price needed to offset the premium 
price paid for them. Fancy heifers are seldom available for feeding 
purposes, because sucii heifers are generally retained as herd replace- 
ments or are sold for higher prices to start new herds. 

CAoicc stocker and feeder cattle, especially those found at the 
lower end of the grade, are the most numerous grade in American 
feed lots. Choice cattle resemble fancy cattle but they lack the eye 


appeal of the top grade. Whereas they are moderately wide, compact 
and low-set, they may possess somewhat more scale and frame, and 
they may show some signs of coarseness, lacking the refinement 
and quality of fancy feeders. They usually show evidence of being 
good-doing cattle with considerable thickness and depth, but they 
may be somewhat lacking in straightness of lines and in balance. 
They are more uneven as to type, weight, and breed characteristics. 
Cattle feeders who choose this grade are often fortunate enough to 
top out part of a drove for further feeding to prime grade. Cattle of 
this grade are usually fed for at least 5 months if put on feed ns 
yearlings, and at least 6 or 7 months if started on full feed as calves 
Good grade stockers and feeders have the appearance of thnftj 
cattle with moderate thickness, but Uiey are generally quite rnngj', 
upstanding, and lacking in balance. Many of the cattle in tins grade 
are thinner in condition than the Uvo upper grades, and thus 
suited for feeding on hea^’y roughage rations followed by a short fee 1 
on finishing rations. Often an alert buyer spots n ° ; 

choice slaughter cattle end on a drove of goo( gra< e ccc c • » 

which would well bo fed longer to upgrade them into clio.co. . In > 
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steers originating in the wheat pasture and bluestem grazing areas 
are cattle of this grade, althou^ there are cattle of the better grades 
in these areas as well. Good grade cattle usually show the color 
markings of the principal beef breeds. Many of the yearling heifers 
that are sold for feeding purposes fall in this grade. 

Medium feeders are lacking in beef conformation. They arc long, 
shallow, and narrow, and often show evidence of mixed dairy breed- 
ing. Often they are the result of crossing beef bulls on cows of either 
dairy’ or scrub native breeding. It is likely that they have not made 
a profit for the breeder, but they may be quite profitable for the 
feeder. Because of their growthiness and size they often gain quite 
well on Ijea^y roughage programs. Gains must be made very eco- 
nomically and the price paid for this grade of feeder must be low, 
because the selling price is never very high. The feeding period is 
necessarily short because these cattle can easily be finished beyond 
a point where the gains cost more than the selling price. Expert 



FIG. S3. A drove of choice hcifcr cnlvra. niitable either for hrni replacements 
or fts fee<lcr« l-arpe drove*< of uniform Ansiis feeder* are lc*-» numerous at 
present than Ilercfords and consequently they uninlly command a premium in 
price, (.\mencan Anmi* Awcuntum.) 
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judgment is required in feeding this grade of cattle because specu- 
lative risks are high. Heifers of this grade are rarely available in 
large numbers because they alreadj' have been more profitably 
marketed as slaughter calves. As slaughter cattle, medium grade 
feeders usually grade standard, if young, or commercial, if mature. 

Common and inferior feeders, being at the bottom of the quality 
scale, can best be described by saying that they lack beef cliarac- 
tcristics. They are of nondescript breeding and color and often are 
unthrifty. Although some of this grade of cattle may make good 
gains for short periods, the low selling price and the rather numerous 
stunted individuals that ]x>rfonn poorly make this grade of feeder 
a verj’ risky proposition. Carcixsses profluced from cattle of this 
grade generally grade utility. 

It is seldom advisable to feed anything but the good and choice 
grades of cattle in strictly stockcr feeding programs. The lower 
grades seldom sell well enough as feeders to someone else for further 
feeding to make a growing program pay. Tlie man who finishes the 
lower grade of cattle usvially does best not to delay too long in getting 
his cattle fed out and marketed. 

Buying Sfoekers ond Feeders. Stocker programs should be so 
planned ns to take advantage of the seasonal fluctuations in supplies, 
and therefore price, of such cattle. Figure 54 shows that the fall 
months are the months of heaviest movement in stockcr and fciKicr 
cattle, whereas the spring and early summer months are the liglilest. 
Figure 55 clearly shows tluil prices react to the supply situation an«l 
that Stockers and feeders can be l>oughl nmeh more favorably in the 
fall months. , , 

Sources of Stocker and Feeder Cattle. Principal sourcc> of 
fctockcr and tedi-r c.ittle and tin- rclalivc iniiwrtancc of each .oaroa 
varj- from area to area and oven from connannity to roanaundy 
The principal sources are: 

1. Public (tcrmiaall ...arkcu, either ftxan dealers or coaani-ioa 
finns. 

2. Local dealers. 

3. Directly from ranchers or farmers. 

4. Auction-. 

5. Contract nrmtigemcnts. 

A suney made in S counties in Ilbnoi-.* «h.ch mclM 123 b-I-r- 

'/fuinfiff nn<l . atP-r. 

iJuUrtiaSIl 
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FIG. 54. Seasonally heavj' shipments of Stockers and feeders occur in the fa!! 
months of September and October, (U.S.O A.) 



ftnd 270 different lots of cattle, revealed some interesting infonnation 
concerning the source and area of origin of feeders. The counties 
surveyed would be rather typical of much of the Com Belt area. 
The survey showed that the cattle feeders bought their stockers and 
feeders from the following sources: public stockyards, 46 per cent; 
local dealers, 36 per cent; direct from grower, 12 per cent; auctions. 
4 per cent; other, 2 per cent. 

In the same survey referred to above, the area of origin was deter- 
mined. Figure 56 shows that ranchers in the Korthwest sell more of 
tlicir feeders to local dealers who, in turn, sell them to cattle feeders. 
On tlio other hand, southwestern ranchers and famier-brccdcrs with 
smaller herds in Missouri and Arkansas sell mostly through public 
stockyards. Even here, dealers play an important role since they 
wll have purchased the feeders from tlic rancher at the public stock- 
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FIG. 5&. Percentage of cattle moving to 123 fwders from each area of origin 
and through each source of purchase. (Illinois Experiment Station.) 



ynrds, only to offer tlicm for sole immediately to prospective feeder* 
buyers. 

Outside the Com Belt the relative importance of the public market 
as a source of feeder cattle is considcraldy Buying in auction'* 
and directly from neighbors is more common in areas where number 
of feeders fed per farm is smaller and cattle feeding is of relatively 
less importance. . ,, 

Methods of Buying, Tlicrc is an oI<l saying winch goes, U ell 
bought is half sold.” Certainly Ibis a<lago applies to tlic buying of 
Stocker .and feeder cattle. An inc.\i»cricnccd feeder sbould not nltcmpl 
to Imv his own cattle. Instead be sbould place an onlcr with n ilcalor. 
commission firm, or order buyer wbo knows bis business am . jircfor- 
nbly, who know^ tlic feed situation of tbc particular fami. ibe capa- 
bilities of the feeder, and how much ri<=k tbe fooilcr can nffonl lo take. 
The commission cli.nrgc is small ronipaml w.tli tlic savins, uma l> 
made. This is not nieanl to imply that |«.a.plc who 
lor sale arc dishonest, hut it is naturally ju.l as inurh their hii i 
to sell their own or tlicir client's r-atlle well ns it i« for a focilcr to h . 
them well. , ,, 

The mcthoil.'* of buying can !k- cnumenilnl follows. 

1. Iluying .I.rccih, /rom ranrhrr or .iriplihor hy 
contract. Cattle tor fall delivery arc u'ually roiilractcd , . 
ounimcr. Price, weighing condition*, port if nn; . -a 
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method of transportation, and arrangements for paying for the cattle 
should all be agreed upon in advance and preferably verified with a 
TSTitten, signed contract. Beginners should by all means avoid driving 
out to the range areas, shopping for bargains from ranch to ranch. 
Much time and money can be wasted and seldom can cattle be bought 
satisfactorily in this manner. It is the belief of many experienced 
feeders that this type of practice on the part of an increasing number 
of cattle feeders has upset normal channels of buying and selling 
feeder cattle. 

2. Placing an order with a commission firm or dealer. In this 
situation the buyer makes his wants knowm, preferably 3 or 4 months 
in advance of normal delivery season. The commission firm or dealer 
locates the cattle, negotiates for them, and makes all necessarj* 
arrangements for shipping, et cetera. Upon delivery the cattle are 
paid for, with the commission firm or dealer acting as the go-between. 
Pay weight is usually the weight paid for by the feeder. This amount 
varies, but pay weight is usually the shipping point weight less 3 
per cent. Freight, insurance, feed costs in transit, commission, and 
miscellaneous costs are added to the original negotiated price. Some- 
times the commission firm or dealer pays for and assumes o^vIlership 
of the cattle in order to compute more simply the incidental costs and 
values, in case shipments from a particular ranch may bo divided 
and sold to more than one buyer. Of course some commission firms 
also pay for cattle which have not been specifically ordered and 
assume ownership in order possibly to sell the feeders at a profit. 
Cattle bought through a commission firm arc usually not seen by the 
buyer until deliver}*. The buyer is consequently depending upon 
tlic reliability of the finn with which he deals. 

3. Buying directly from a dealer. Some feeders prefer this method 
because they say they can see what they are buying, and the “asking 
price" usually covers all costs. Naturally the asking price is as high 
as the demand allows. Somctuvics oripwal pay weight and eometime?. 
delivciy’ weight is used to determine price. This method of buying 
is convenient since dealers are often located in the midst of the feeding 
territor}', although every tcnninal market also 1ms numerous dealers. 

4. Buying person at feeder cattle auctions. The number of 
feeder cattle auctions is increasing, ospccinlly in areas wliicli arc com- 
paratively new in tbc cow-calf business, mch as tlie Southeast, the 
Com Bell, and the South. In sales siwiisorcd by cattlemen's associa- 
tions. largo numbers of stocker and fcetlcr cattle arc lirougbt togctiicr 
and sorted or graded into lots which arc unifonn as to grade and 
weight. They arc then auctioned in truckload lots to the liiglic-st 
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FJG. 57. Well-managed auction sales with convenient trucTc and rail loading 
facilities are gaining in prestige and popularity as a source of stockers and feeders 
(Schnell Livestock Auction Market. Dickinson. North Dakota.) 


bidder, "When a good-sized crowd is present, bidders may become 
overenthused and actually pay more than the cattle are worth. 
Cattle may sell with more fill than cattle bought elsewhere, and cattle 
which appear uniform at time of purchase as a result of the sorting 
may soon grow uneven because they came from several different 
farms. On the other hand, since selling costs, freight costs, and 
profits to middlemen may be lower or entirely absent, delivered or 
on-the-farm costs are likewise often lower. 


Buying in “community sale” auctions is practiced by many smaller 
feeders. This method of buying requires extreme skill, especially 
if cattle must be bought “by the head” rather than by weight. Seldom 
can uniform lots of cattle be put together, and the chance of buying 
diseased, stale, or over-exposed cattle is high. It should be said tliat 
most auctions of this type operate under the highest of standards and 
in some localities they are the only source of stockcr and feeder cattle 
Transpoptation of Stockers and Feeders. Railroads haul most 
of the Stocker and feeder cattle from the range states i t lOir cs ina 
tion is east of the Mississippi River, because rail shipment is cheaper 
than other methods in this situation. The cattle .arc delivered to 
terminal markets, dealers' yards, and som^imcs to holding ° 
railroad sidings near the feeders’ farms. ^nnint and 

cattle shorter distances, such as from producer to loading point and 
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from terminal markets, dealers* yards, and auctions to the farm, 
because of the convenience of this type of transportation in these 
situations. Many stocker and feeder cattle, of course, are also 
trucked directly from producer to feed lot if distances are not too 
great. 

Railroads are required by law to unload, feed, water, and rest cattle 
every 28 hours, except when the owner gives written permission for 
a “36-hour-release,” which is permissible if the haul is less than 36 
hours in length. This helps insure delivery of the cattle in better 
condition with less shrink, since they will not lose the minimum 
5 hours otherwise required for a rest stop. 

Shrink from Source to Feed LoK Shrink may be of two types 
in Stocker and feeder cattle. Excretory shrink is the loss in weight 
due to loss of manure and urine and this shrink can be regained in a 
short time. On the other hand, tissue shrink is actual loss of flesh and 



FIG. 58. Mixed yesrlinsw being Ic«ded at n country point in Idaho. Fast. 
hiRh-pnority troina on the m.un line« vhortrn the lime cn route to the Corn Hell 
destination by many hour?, mludng shrink and danger from elrtvs due to lone 
deh>ii (The Rirord Stockman.) 
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body water and this type of shrink is regained much more slowly. 
The length of the trip, previous feeding, and temperature affect both 
amount and type of shrink. Most of the shrink on a short trip on a 
hot day, when fill at loading time has been heavy, would be excretorj’ 
shrink. Sappy, milk-fat calves, shipped on a week-long trip, may 
incur heavy tissue shrink, especially if they do not drink much at 
rest stops. 

It is difficult to make general statements as to what constitutes 
normal shrink for stocker and feeder cattle. Calves may shrink up 
to 10 per cent or more while hea\'y cattle may not shrink over 4 or 
5 per cent. The time required to return to pay weight is perhaps as 
important as difference in pay weight and delivery weight, because 
all feed fed during the shrink recovery period is added cost. This 
period of time may vary from less than a week for older, heavy cattle 
to as much as a month for calves or stale cattle. An outbreak of 
shipping fever during this shrink-recovery period drastically alters 
the time required to return to pay weight. 

Home-Grown Stockers and Feeders. Even in the heavy cattle 
feeding areas in the Corn Belt there are large numbers of brood cows 
in rather small farm herds, and of course the same holds true through- 
out the Southeast and in the Great Lakes regions where cow numbers 
have increased greatly during the last 15 years. Calves or yearlings 
produced in these herds are often fed out on tlie farm where they 
are produced, but still others are offered for sale locally. There arc 
both advantages and disadvantages to buying local or native feeder 
and Stocker cattle. They may be summarized as follows; 

Advantages of native or home-grown stockers and feeders: 


1. Native stockers and feeders arc more apt to escape shipping 
fever and similar diseases, especially if bought direct on the farm 
where produced. 

2. Delivered price may be lower because of lower freight and buying 
Costs or because of less demand for local calves. 

3. Shrink, especially tissue shrink, may be lower. Of course there 
is no shrink at all in home-grown cattle. 

4. Native stockers and teeiicrs do not have to adjust to sudden 


changes in environment. 

6. Native cattle arc somewhat accustomed 


to the foetls produced 


in the area. 


Disadvantages of native or homc-Kronm stockers and feeders: 

I. Tlicy arc quite likely to be less unifonn in quality, conrlition, 
and age. 
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2. Native or home-grown stockcrs and feeders may be lower in 
quality than those purchased in the traditional range areas, but this 
situation is not always true. 

3. Such cattle are likely to be fleshier and thus do not make such 
large, economical gains on roughages. 

4. Several purchases have to be combined to meet the needs of 
cattle feeders who desire to feed more than a car or truckload of cattle. 

5. Native stockers and feeders may not be available in large enough 
numbers at the usual time for buying such cattle, that is, in the late 
summer and fall. 

Pay weight is the weight at the producer’s farm or at the loading 
point, less whatever allowance for shrink, if any, the buyer can nego- 
tiate for. The most common practice in the range area is to allow 
the buyer a 3 per cent shrink — that is, the calves or yearlings are 
weighed at the producer’s ranch or at the loading point; then 3 per cent 
of the weight will be subtracted. Final settlement is based on the 
calculated pay weight. If cattle must be driven some distance, no 
shrink may bo allowed, or if cattle are lotted overnight without feed 
or water, only 1 or 2 per cent, or possibly no shrink is deducted. Tiie 
delivered weight is subtracted from pay w’eight to determine how 
much shrink took place on the weight of feeder cattle paid for. The 
method for determination of pay weight should be agreed upon in 
advance, by all means, in order to prevent misunderstanding. 

Disease Problems and Death Loss in Stocker and Feeder Cattle. 
Losses due to disease and accident arc highest in stocker and feeder 
calves and less in older, heavy cattle. A survey of reports on 113 
droves of cattle fed by Farm Bureau Farm Management Service 
cooperators* showed that death Josses of cah'es were 2,43 per cent; 
yearlings, 0.85 per cent; 2-year-olds and over, 0.43 per cent. Most 
of these losses are due to diseases contracted somewhere between the 
producer and the feeder. Hemorrhagic septicemia or shipping fever 
is the principal disease causing losses. This and other diseases will 
be more fully discussed in Chapter 29. 

"Laid-ln" Cost of Stockers and Feeders. The buyer of stocker 
and feeder cattle is of course interested in buying his cattle as cheaply 
as possible without sacrificing quality. The rancher or breeder is 
just as interested in selling as higli as possible. However, the buyer 
always pays more than the grower receives. There are numerous 
items of expense from ranch to feed lot, and these are all added to the 

2M. L Mosher, “Death Losses in Ivireslock on Dliaoia Farms,” Illinois Farm 
Economics, June, 1947, p. 533. 
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purchase price by the time the cattle are “laid in” or an* sah'iy 
unloaded at their new home. Not all of tlie following items are 
included in every’ case, altliough most of them are. Charges naturally 
vary somewhat from area to area. 

Items of expense in purchasing stocker and feeder cattle; 


1. Freight. Freight varies ndth distance and method of hauling, 
but it ranges from 15 cents per hundredweight for locally bought cattle 
to as much as SI per hundred for cattle requiring a long haul. 

2. Commission and buying expense. This charge applies only when 
a buyer has placed an order with a comini«ion firm or order buyer. 
It may range from 10 to 20 cents pt*r hundredweight depending upon 
sorv'ices rendered. 

3. Transit insurance. Insurance is usually figurcfl by the head, 
but it can be broken down to a hundredweight basis and varies from 
3 to 6 cents per hundredweight depending upon tli'*tancc hauhnl. 

4. Feed and labor of feeding en route. Feeding co'-t varie- tre- 
mendously depending upon how many rest stops must be made, but 
it may amount to 10 or 15 cents per humlredwcight. 

6. Trucking from railroad to form. The .<izc of this item deponcl** 
upon distance hauled, and it may vary from a low of l.i cents to 50 
cents per hundrcilwcight if the haul i« as niueh a* 200 inih*:* 

n. Personal expenses on the buying trip. Some huyers who go to 
the West to buy cattle may mark the trip off ns vacation e.vpcn<e. but 
usually one or more special buying trips nre nere.—aiy, even if only 
to the local feeder yard. In any caM*. this exfK'n-e mu-t be borne 
by the newly acquired stocker or feebler cattle. A rea'-onnble e-timate 
of this item is from a few to 20 cents per hundredweight. 


The items listed above usually ad<I n total of 75 cents to as niiirh 
ns $2 per Imn(lrc<Iwciglit to the purchase pri«- of stocker- ami fetHer- 
and mu.st ho added in ealnilating the “laid-in” co-t. Naturally 
locally purchased cattle, hauleil m the IniyerV truck, have hitle »ir 
this tyjie of eo«l a<lde(l. ■ i i 

Shrink and deatli lo*.- occurring on the fnnn have nlrt-.'uly xs*n 
touched upon, but actually th.-M* item*, of ex|Mn*e can «ell Ik* n.Me.i 
lo the laid-in price of the f.-eder* l«*fore final calrulntions of prn.il 
or loss are ma.h* The same can Ik* k-ii.I for financing rt.*t.. or mtere.t 
and carr\’ing charges on iKirmwinl money which i* u*«-> to >'n i 
fcc<ler cattle For example, a 4 per cent loan for 1 year on a long- mJ 
ralf costing $100 and weighing 400 iMiund- at tunc of ptircha«- a.l.I 
51 JK'r Imndnalneiglit to the co-t of the calf 
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Feeding and Management of Stocker Cattle. In planning the 
management of stocker cattle it should be kept in mind that such 
animals are kept for three reasons: (1) to insure a supply of the right 
kind of cattle for the feed lot at the proper time; (2) to utilize 
farm roughages, otherwise unmarketable; or (3) to “cheapen down” 
the feeder cattle. No matter which of these objects is uppermost in 
the mind of the owner, economy in feeding and management is of the 
utmost importance. 

Winfer Gains of Sfocker Catfle. Stocker cattle should he main- 
tained with the minimum outlay for feed consistent with health and 
vigor. Increase in weight beyond that represented by normal growtii 
is not to be expected. In fact, a noticeable increase in condition is 
usually undesirable if the steers are to make the most efficient use of 
grass the following spring and summer. With cattle in ordinary flesh 
at the beginning of winter, daily gains of 1 to pounds should be 
considered satisfactoo’. The amount of gain necessary to account for 
normal grondh depends, of course, upon the age of the animal. Table 
62 sliows the result of an early experiment demonstrating tljo levels 
of daily gain which constitute nonnal growth without fattening for 
annual periods up to 1, 2, and 3 years of age. Growth is most rapid 
in young animals and gradually decreases as the animals approach 
maturity. Hence, calves make larger gains than yearlings, and 
yearlings more than 2-ycar-old8, when all are on the plane of nutrition 
which permits nonnal growth but little or no improvement in condition. 
In fact, 2-year-old steers grow so slowly that it is seldom advisable 
to carrj' them on non-fattening rations except for relatively short 
periods. Since they require a laige amount of feed for maintenance, 
gains that represent only slow* growth in older cattle are ver>’ expensive. 


Table 62 


\earlt Gains Made ey Cattle os IJieferext Planes or Nuthition* 


Period 

^.\eo of Cntrie) 

Group I 

(Maximum Growth 
Without FutteninR) 

Group II 

(Grow-tb Distinctly 
Itcbirdc*!) 

30 to 300 day* 

WeiRht pii>i«*d 

400.7 lb. 

24t.6 lb. 


D.Tily Rain 

J.24 

0.73 

300 to 720 d.ay8 

WeiRltt Rainp<! 

320 

235.6 


Daily Rsin 

089 

0.65 

720 to lOSO da>-a 

WeiRbt Riiinwl 

12Q.D 

121.2 


IDftily Rain 

0.3.5 

0 34 


•Miojsoun llcscftTch HulK'tin 43. 
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Table 63 

Effect of Winter Gains upon Gains Made on Grass durino tjie 
FoixoxriKG Summer* 



Winter 

Gain- 

(Pound-) 

Gain- FoMoh- 
ing Summer 
and Fall 
(Pound-) 

Total 
for Ve.ar 
(Pounds) 

Average of 4 lots, making le.— than 50 
lb. winter gains 

20 

257 

277 

Average of 7 lota making SO to 99 lb. 
winter gains 

77 

235 

312 

Average of 6 lots making 100 to 149 
lb. winter gains 

121 

227 

353 

Average of 4 lots making 160 to 199 
lb. winter gains 

1C7 

212 

379 

Average of 5 lots making 200 or more 
lb. winter gains 

222 

ir>5 

387 

• Oregon Bulletin 182. 





As far ns possible, tlic winter rntion should prepare tlic cattle for 
leaking the maximum use of the summer rntion. It is a well- 
established fact that half-fat cattle or cattle carr>'ing a noticeable 
amount of condition do not do well when turned on gra«s in the spring. 
Indeed, it sometimes happens that such cattle actually lo-^e weight 
<luring the first 3 or 4 weeks of the grazing season. This situation 
is particularly likely to occur when cattle that have roceivcil n hhcral 
grain ration during the winter arc lumeil on grns-< and the grain fenhng 
is discontinued. Tlic amount of gain mn<lc in summer varies inversely 
'vith the amount of gain made during the winter, a- seen in Table 03 
Consequently, if cattle are licing wintennl for the piirjmvf of convert- 
ing grass alone into beef the following Miminer. the winter gam- 
should not be so large that the cnttleV ability to utilire gra- i- 
impaired. 

Theoretically it would apfx-ar that cattle making no gam or even 
lo-inK sliBl,lly in wnisl.t .lurinR tl..- »-int.T. »ouW ...nkr ll.r lK--t „■■■ 
ol Bras. Tin. slntcrm-nt is tnn- tor llio rntnincr only, nn.l Mirl, 

cattle, it not ro tl.in n» to Ik- unthntty. are often n ,.r,.fital,le i.nrrha- 
at tl.e IK-Binnini; of the crntioR renson Iloaeier 
ainte,, l,i. .tee-n. l. intere-tr.! .n total cam. or tin- 
rather than tho-e of the rtnotoer alone fn.hably tro.n lhr.-e.nith. 


to three-fourth- of the total yearly gam 


fhouhl l-c made froi 


or other roughage if tlic niaTiiiium i»r«»fit i* t‘» re.ahi'-’l 
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The amount of gain desired during the wnter depends largely upon 
the way the cattle are to be handled the following summer. If they 
are to be fed concentrates on pasture, they should be wintered better 
than if they are to be only grazed. Also, if they are to be grazed 
only until midsummer and then full fed for the late fall market, they 
should be wintered at a higher level than would be advisable if they 
were to be grazed the entire summer and fall. This recommendation 
is especially important for yearling cattle, w’hich are difficult to fatten 
during a short feeding period unless they are in fairly good flesh when 
they are started on feed. 

Table 64 shovs the effect of level of winter gain upon the gains 
made the following summer when handled under three different summer 
management programs. Total gains for winter and summer are also 
shown. In fertile areas where the yields of roughages such as corn 
and sorghum silage are high, wintering gains can often be made more 
economically than summer gains resulting from finishing rations fed 
on pasture. Therefore it seldom pays to skimj) on wintering rations 
for cattle whicli are to be fed during the summer. 

Although it is true that the less the gain made by young cattle 
(luring the winter the more they gain on pasture the following summer, 
tlio winter and summer gains arc not inversely proportional, ns is often 
believed. For c.xatnple, if one lot of steers gains twice as much during 
the winter as a second lot, its summer gains are not limited to half 
those of tiio second lot. but will probably he 70 to 90 per cent as much. 
Con«e(iucntly, it usually happens that the cattle which make the 
largc-t winter gains also make the largest total gain for both iicriods. 
Allliouglj tlio effect of the winter gain on the summer gain varies 
widely from year to year and lictwcen different droves of cattle, a 
good rule for tlio practical cattleman to follow is that for cvciy 
additional ]iound tliat slocker calvc"? gain during the winter, they will 
gain M: pound loss during the following summer. Calves that gain 
(h.an 250 pound.** during the winter, or less than 1.5 pounds per 
day. usually do not gam enougti during the summer to weigh in tlio 
fall what llicy would have weighed had the}’ been wintered on a higlicr 
level of nutrition. 

Hccommendation^ for level of winter gain for Stockers that art* to 
he iiandlcd according to the more eoimnon steer management plan** 
during the following summer are shown in Table C.j. 

Nutrient Requirements for Stocker Cattle. Xntiona! Rc‘*carch 
Council reroimnemlation* for the daily nutrient needs for wintering 
Stocker calves and yearlings and for imnnal growtii are sliown in 
Table 60, wluTC.as tlie recommended percentage nutrient ronteiit of 



Daily Summer Gnins and 
Tolal Winter l*lu9 Summer GaitH 
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AttU Kc^lrr« l)'^^ ]tr]Mirt, ia>3. 
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rations for tho same classes of cattle is in Table 67. If more 

or less gain is desired than that shown in the NRC recommendations, 
the T.D.N. and Digestible Energy values need to be adjusted upward 
or downward slightly, but this docs not apply to the remaining values. 
Morrison’s feeding standards for the same classes of cattle are shown 
in Table 68. 

Winter Rations for Stockers. As has already been stated, the 
wintering of stock cattle is not likely to prove profitable unless the 
ration consists largely of farm-gromi roughages. The presence of 
much grain in wintering rations is not justified. As a matter of fact, 
it is seldom necessary to use any grain at all for yearling cattle. 
Calves usually require 3 to 5 pounds of grain daily to insure satis- 
factory gains unless they are fed almost a full feed of com or sorghum 
silage. In the absence of some kind of legume roughage, it is highly 
advisable to feed a high-level protein supplement to supply the 
protein requirements of the growing animals. Usually 1 pound of 


Table 65 

Uecoumended Winter Gains for Stocker Cattle 
(120-150 Days) 

Method o( Feeding and 

Maaagement the Follow- Total ADG Total ADG Total ADQ 


ing Summer 

(Ib.) 

(lb.) 

(lb.) 

(lb.) 

(lb.) 

(lb.) 

I. Grazed entire summer; 
sold as feeders or 
started on feed in 
late fall (Nov ) 

115 

0.75 

100 

0 66 

50 

0 33 

2. Grazed until Aug 1, 
full-fed until late fall 
or early winter (Nov. 
or Der ) 

J50 

1.00 

ns 

0.7S 

75 

0.30 

3. Pastured only until 
about June 1 , then 
full-fed on pasture and 
marketed late fall 
(Nov.) 

185 

1.25 

150 

1.00 

115 

0.75 

4. Full-fed during summer 
in dry lot; marketed in 
early fall (Sept.) 

225 

1.50 

185 

1.25 

150 

1.00 

5. Full-fed during entire 
summer on pasture; 
marketed m fall 
(Oct) 

225 

1.50 

185 

1.25 

150 

1.00 



Daii.t Nltrie.st ItKqurREUEKTS OF Stocker Cattle* 
(li-iMvI upon Air*Dry Fowl Containing 90 Per Cent Dr>' Nfattcr) 
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rations for the same classes of cattle is sho^\’n in Table 67. If more 
or less gain is desired than that shown in the NRC recommendations, 
the T.D.N. and Digestible Enei^ values need to be adjusted upward 
or do^mward slightly, but this does not apply to the remaining values. 
Morrison’s feeding standards for the same classes of cattle are shown 
in Table 68. 

Winter Refions for Sfoekers. As has already been stated, the 
wintering of stock cattle is not likely to prove profitable unless the 
ration consists largely of farm-growm roughages. The presence of 
much grain in wintering rations is not justified. As a matter of fact, 
it is seldom necessary to use any grain at all for yearling cattle. 
Calves usually require 3 to 5 pounds of grain daily to insure satis- 
factory gains unless they are fed almost a full feed of corn or sorghum 
silage. In the absence of some kind of legume roughage, it is highly 
advisable to feed a high-level protein supplement to supply the 
protein requirements of the growing animals. Usually 1 pound of 


Tobfe 65 


Recommended Winter Gains for Stocker Cattle 
(120-150 Days) 


Method of Feeding and 
Maaagement the Follow* 
mg Summer 

Calves 

Yearlings 

2-year-01d8 

Total 

(lb.) 

ADG 

(Ib.) 

Total 

(lb.) 

ADG 

(lb.) 

Total 

(lb.) 

ADG 

(lb.) 

1. Graced entire summer, 
sold as feeders or 
started on feed in 
late fall (Nov.) 

115 

0.75 

100 

0 66 

50 

0 33 

2. Grazed until Aug 1, 
full-fed until late fall 
or early winter (Nov. 
or Dec.) 

150 

1.00 

115 

0.75 

75 

0.50 

3. Pastured only until 
about June 1; then 
full-fed on pasture and 
marketed late fall 
(Nov.) 

1S5 

125 

ISO 

1.00 

II5 

0.75 

4. Full-fed during summer 
in dry lot; marketed in 
early fall (Sept.) 

225 

1.50 

1S5 

1.2S 

150 

1.00 

6. Full-fed durmg entire 
summer on pasture; 
marketed in fail 
(Oct.) 

225 

1.50 

185 

1.25 

150 

1.00 
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such feeds per head daily is sufEeient. If 4 or more pcimds of good 
legume hay are fed, protein concentrates may be dispensed with 
entirely. 

The importance of supplying adequate protein in the ration of 
Stocker cattle is clearly shown by the results of the feeding experi- 
ments summarized in Table 69. In the Nebraska experiments the 
addition of pound of cottonseed cake to a full feed of prairie hay 
increased the daily gain to 0.58 pound, whereas the addition of another 
V 2 pound of cake further increased the gain by 0 37 pound. However, 
W 2 pounds did not prove necessary. In the Illinois trial with calves 
the addition of 1 pound of protein supplement increased the daily 
gains by a full pound, although in the trial with yearlings, feeding 
2 more pounds of clover hay increased the daily gams from 063 pound 
per steer daily to 1.16 pounds a day. A more profitable use of feed 
can scarcely be cited from any feeding test than that demonstrated 
the protein concentrates and the additional legume hay which 


Table 68 

Morrison's Feeding Standards for Stocker Cattle* 
Requirements per Head Daily 


Sody Dry 

^e‘8ht Matter 
(lb.) 


Caro* 

Phosphorus te»e 

(gm) (lb) (mg) 


Gron-ing Cattle. Fed for Rapid Growth 



oroning ^ 

' 7.2- 9.0 0 67-0 77 5 1- 62 

• 9.1-11.4 0.76-0.87 6 2- 7.2 

> 10.7-13.0 0.81-0.92 7.2- 8 4 

I 12 4-14.7 0 84-0 95 8.1- 9 3 

> 14.2-16.5 0.87-0 98 8 9-10 2 

1 15.&-18 3 0.90-1.00 9 5-10.9 

‘ 17.3-19.7 0 93-1.03 10.1-11.5 

’ 186-21.0 095-1.05 106-120 

WlMcring Clve., to Gun 0 75 to 1 00 lb. I»r Duly 

' 7.0- 8.3 0 52-0 ■ ■” " 

' 8.7-10.3 0.63-0 
' 10.3-12.1 0 71-0 

' 11-7-13.9 0.79-0..,.. 

Wintering Yearling Cattle, to Cain aSO to 0 W jb per Head Dadx 
11.6-13.3 0 67-0.75 6.3- 7 2 0 026 

12.9-14 8 0 76-0 83 7 0- 80 16 0®® 0 0 20 

14.2-16 3 0 83-0.90 7.7- 8 8 16 1- 

‘Iten by permission of The Morrison Publishing Co . Ithaca. N. ^ . from Frcj 
<'• 22nd edition, by Frank D Morrison 
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Tobte 70 

Value of Low-Grade RouanAOEs fob Winteeinq Stocker Cattle 
When Fed with a Complete Supplement* 

Fmt T^ul Secood Trial 



Dee. 21. 1949-Apr. 12. 1950 

112 Daja 

Dec. 8, 

1950-May 4, 1951 

147 Days 


Oat 

Corn 

Com 

Soybean 

Com 

Com 

Average initial wt., 

Straw 

Cobs 

Sd«. 

Straw 

Coba 

BJage 

pounds 

485 

479 

478 

480 

478 

481 

Average final wt. 

589 

671 

721 

595 

698 

806 

Average total gain 

104 

192 

243 

115 

220 

325 

Average daily gain 
Average daily feed 

0 93 

1 72 

2 18 

0 78 

1.50 

2 21 

Roughage 

12 4 

12 8 

31 0 

13 3 

13.4 

37 0 

Supplement A“ 

3 5 

3 5 

3 5 

3 5 

3 5 

3 5 

Minerals* 

Feed per hundredweight 
gain 

Free 

choice 

Free 

choice 

Free 

choice 

0.06 

0 05 

0 04 

Roughage 

1337 

742 

1423 

1707 

890 

1671 

Supplement A 

377 

202 

160 

449 

233 

158 


• iDdlua Mimeo. AH 47. 1950, aad AH 59. 1951 , - ,l. 

• BuppUment A consuted of 2.35 Ib soybean oil m«*l. I Ib. molasses feed, 0.18 Ib.bonameal.OOC lb. 

salt, and 0 01 1b. vitamin A coneeatrate. , . 

• Mberal mixture fed free-ehoiee during both tesU- 2 parte steamed boas meal, 1 part lodited salt, 
plus 1 os. cobalt eullate per 100 lb of salt 


grass or corn silage are feci, as shown by the results of Illinois studies 
reported in Table 71. Had the complex supplements been fed at levels 
which would supply only the usually recommended level of protein 
concentrate, the results would not have been so overwhelmingly in 
favor of simple concentrates. 

Roughages Used in Stocker Progroms. The character of the 
roughage fed should depend somewhat upon the age of the cattle. 
Two-year-old steers can make considerable use of corn stover, cob«, 
and straw. Calves, on the other hand, should be fed a limited amount 
of such materials. If possible, com, sorghum, or grass silage and 
legume hay should furnish at least 70 per cent of the dry matter o 
the roughage ration for calves, 50 per cent for yearlings, and 30 per 
cent for 2-year-old steers. The remainder may well consist of straw 


or other low-quality roughage. / 

It is highly important that the cattle be given all they will cat of 
some component of the rntion; otherwise their hunger is not satisficcl 
and they are restless and waste some of their energy in rnonng u uu 
As a matter of economy, the better practice is to limit the quantities 
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were fed in these wintering experiments. These tests show that calves 
and yearling cattle should have from % to 1 pound of high-level 
protein supplement or 4 to 5 pounds of good legume hay daily if they 
are to make satisfactory gains. On the other hand, results secured 
at the Indiana station, reported in Table 70, in which 2 to 2 5 pounds 
of protein-raineral-vitamin concentrate were fed to calves wintered 
on com silage, oat straw, com cobs, and soybean straw indicate that 
relatively high levels of nitrogenous supplements, as well as minerals 
and vitamins, must be fed with low-grade roughages if the feed 
nutrients in such roughages are to be efficiently utilized. 

Complex protein-mineral-vitamin supplements are beneficial when 
added to low-quality roughages as just shown. However, such supple- 
ments are not required when such good-quality roughages as legume- 


Table 69 

Importance or Adequate Protein jn the Uations 

Nebraska Bulletin 357 

OF Stocker Cattle 



0.51b. 0.75 1b 

1.0 lb. 

1.5 Ib. 



Cotton- Cotton- 

Cotton- 

Cotton- 



seed seed 

seed 

seed 

Concentrate Fed 

None 

Cake Cake 

Cake 

Cake 

Number of tnals averaged 

5 

2 3 

3 

2 

Average initial weight, lb 

40S 

418 433 

385 

363 

Average final weight, lb. 

433 

543 596 

564 

548 • 

Average winter gam, lb. 

25 

125 1C3 

179 

185 

Average daily gain, lb. 

0.16 

0.73 0.?)2 

I.IO 

1.16 

Average prairie hay eaten 





daily, lb. 

10.6 

12.7 13.7 

13.2 

11.6 

Average summer gain, lb. 

259 

231 222 

212 

190 

Average total gain, Ib, 

284 

356 385 

391 

375 

Illinois Alimeographcd Reports 



Calves 

Yearling Steers 


(1942-1943) 

(1946-1947) 


First 

Second 

First 

Second 


Period 

Period 

Period 

Period 

Average initial weight, lb. 

471 

567 

682 

729 

Days in period 

140 

20 

70 

105 

Average daily ration: 





Com silage, lb. 

18.1 

21.9 

30.0 

30.0 

Protein concentrate, lb 

— 

l.O 



— 

Ix-gumo h.ay, Jb. 

3.7 

3.8 

30 

5.0 

Average daily gain, lb. 

06S 

1.75 

0.C8 

1.16 
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, eaten, since the major portion of their ration is made up of such feeds. 
Various methods of improving the palatability of these roughages 
have been tried, chief among which are cutting or cJiafing straw and 
shredding or grinding stover. Pelleting holds much promise, whereas 
the addition of molasses is an accepted practice in larger operation?. 

Corn and Sorghum Silage. Silage is the most satisfactory’ feed 
for entering stockcr cattle. Experiments such as those reported in 
Table 72 amply prove this. The palatability of silage insures a sufli- 
cient consumption of feed to produce good growth and development. 
Its succulent nature makes it a good substitute for grass and tfius 
keeps the digestive system in a healthy condition. It is usually 
sufficiently cheap to permit liberal feeding without unduly increasing 
the cost of wintering. In fact, when yield per acre, case of feeding. 


Toble 72 

SfLAGB Day novowAOBs for tVr.vTBRrxo STocxr.n Cattlz 


Illiools 
UuU<Uo 73. 
1903 


MuMUn 

Mitiwo 

Report. 

t933<193( 


N«bn*kk Miidpo 
Rrport 134. t933 
<3>*WBr.) 


{Ft. irty» 

Rfpoft). 


IlljBOl* 

Rrpert. 

!938-l939 


- 
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Table 7) 

COMPARIPON OF Suiri-E AND CoMPl£X SOPPLEMENTS FOR GOOD QOAUTT 

Rocohaces Feb to Stocker Calves* 


T\^K• of Silagp Com Silage Legume-Grass Silagef 


Supplement Fed 

Purdue 
Suppl. A 

Soybean Meal 
Ground Shelled 
Com 

Purdue 
Suppl. A 

Ground Shelled 
Com 

D.ays fed 

Averape initial 

125 

125 

160 

100 

weipht, 11) 

Averape daily 

333 

320 

400 

400 

pain, III 

Averape d-aiiy 
ration, Hi. 

2.10 

2.17 

1.51 

l.W 

Silage 

27.5 

26.6 

22.5 

22.5 

Prolrin sup 
Ground slielletl 

3.5 

1.25 

3.5 

— 

com 

— 

2.00 

_ 

3.5 

Mincrttb 

Feed po-l per 

0.08 

o.n 

0.00 

007 

cwt. pain (♦) 
Winter feed tiiti 

15.31 

12.74 

21.58 

14 05 

ficr head (i) 

•<2.00 

3161 

10.85 

36.05 


• Illmotf Catllc Kcftloni Day Rc|>orts, 1032 ami 11)53. 

1 ContAtne«l IM lli. of ground s>ln*ll«l com prworvatlvo per ton of silage. 


of k'Rvunc hay and >«ilagc to tlip amounts actually required to produce 
ll)c dcMrod pain'-, and a cheaper feed such as cottoripeeti hulN 

or straw before the cattle at all times. Stocker cattle consume the 
miuivalent of approxiumtely 2.5 |K?r cent of thoir H\'c weight <laily, 
m total ajr-tlrj' raiiun, if thej' arc in average flesh. Thin stockorj* 
m.'iy c*)n‘un )0 slightly more and, convorscli*, fleshier stockers con^utne 
le-. 

Although 1 ‘tovcfv and the straws of grain crops arc excellent rough* 
age- m comhination «ith more nutritious fecils for wintering stocken*, 
young cattle rliouid not Ik? ex|HTt«l to thrive on such feeds alone. 
Not only nn> Ihc'-e fwls quite dericicnt in protein, but they are fo 
coar-*- and tmpnlatalile that the quantiUv- eaten often do little more 
than nurt maintenance requiriTiients and leave insufficient nutrients 
and t'liergj' to promote pn>j>er growth. 

It Mum-tune'* hapiH'H'* that tnmhie is exi>rrienco<l in getting even 
older rattle to ron»ume the dt-in**! qii.antitie- of the lower grades of 
roughage For them it is highly important that large fpmntitie* !>r 
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Table 73 

Effect of a Small Hat Addition to a Silage Stocker Ration 
Fed to CALVia* 

Steer Calves (133 Days) 


Legume-Grass Legume-Grass 

Roughages Fed Silage Silage -I- Hay 


Number of calves 

10 

10 

Initial weight, lb. 

435 

435 

Average daily gain, lb. 

Average daily ration, lb. 

1.68 

1.80 

Silage 

28.7 

22 8 

Hay 

— 


Ground shelled com 

3.5 

3.5 

Mineral mixture 

0.07 

0 07 

Feed cost per cwt. gain ($) 

1326 

12.45 


• lUinoia Cattle Feeders Day Report, 1954. 


results from well controlled tests but the reader should be cautioned 
that varietal changes, variation in methods of making and feeding 
silage, fertilizer treatments, and even class and breeding of stocker 
cattle to which the silage is fed can all be responsible for results that 
might be far different from those reported in these and other tables. 


Table 74 


A Comparison or Different Silages for Yearlino Stocker Steers* 


Com 

Silage 


Percentage of moisture when fed 
Percentage of protein 
Yield per acre, tons 
Preservative added, pounds 
Initial weight of cattle, jjounds 
Average daily gain, 12G days 
Average daily ration 
Silage 
Alfalfa hay 

Feed eaten per cwt. gain 
Silage 
Alfalfa hay 


Legume 

Silagef 


Sorgo 

Silage 


63.7 
30 
85-9 0 
None 
738 8 
1A5 


1,734 

357 


739.7 

1.34 


2,834 

497 


2,800 

547 


Barley 

Silage 


72.9 
2.1 
15.0 
None 
738 8 
1.21 


35.1 


739.9 

1.00 


4.012 

079 


• Missouri Mimeo Report, June 1, 1942. > _ „„,i 

t The Jepirae .ihiBe »» mado from » mited ecHmc of nif.lfa, .oeet clov.e, «o,l 
red clover, which w.as siloed the last week of May. 
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the mount required to produce u given guin nre considered com 
and so^gLur silugcs are usually the cheapest feeds that can be fed to 

'Teauhng calves should be fed ns much silage as they will 
which averages approximately 30 pounds a day if , 

a little hav. Older cattle, if fed silage according to appetite, are liK 5 
to lay on' too much fat to make the most efficient use of grass t 
following spring. Hence the silage should he limited to 3 or ^ P™"''- 
per liundrcdwcight and additional roughage supplied in the form o 
hay and straw Com and sorghum silages arc low in both protein a 
minerals Therefore approximately 1 pound of protein supp cm 
and >/,„ pound of finely ground limestone or diealcinin phosphate 
should be fed daily per head unless 4 or more pounds of leafy legume 


Imv ari‘ prrsont in the ration. 

iaE 0 VME-GR.\‘is SiL.\CE. Sibgc mndc from mixed grasses and legume, 
cut at tiic proper stage of maturity and carefully siloed is an cxce en 
feed for Stocker cattle. Such silage has a high protein content ami 
does not need to he supplemented with a protein concentrate, no"- 
cver, it is much lower in cnc^tj' than com silage, and smaller gams 
result from its use, unless grain is added to it as preservative, at m 
rate of 150 to 200 pounds a ton, or unlcs.s it is supplemented with some 
grain when fed to cattle. If Iwth com silage ami legume-grass simge 
nredo U* fed to a drove of cattle during the winter, the legume-grass 
silage sliouhl ho fed out first, since it usually is less palatable than 
com silage. . 

The addition of a low level of a do’ roughage to a heaNT feed o 
eilage being fed to slockers is rccommcndcfl. Although the causre or 
the beneficial re.'«ponses nbtaincil from such additions is not ''e 
csinbli>‘he<L the pb>>iologicnl well-being of Imth the rumen micro- 
organi'-ni's nml the ho^l nminul are apparently involved. Table 
shows the re^-ults of one of several such trials conducted in recen 
years. In thi'* trial, drj’ matter intake was constant and the sina 
amount of h.ay fnl wa** comparable to the silage replaced with resiX'el' 
to Pi>ccics and stage of raalurily when cut. 

Comparison of Different Silages. It mu«t l>e rccognircd tha 
quality of silage can var>* tremendously and differences in the fee<hng 
value iK-twecn l«o sample* of legwne-gra*'* silage, for instance, mn> 
well Ik- greater than lH*ttte<*n the silage* ma«le fnim two difTeront crop 
specie* Dniwmg conclurion* from a single year’s u»e of a particu .»r 
kind of silage or from an expenment condurlc<l for only one yes»r a 
only one I'xpcnmrnl station may po*«ibly lead to over-enlhuMa-m 
follow e<l by ^bvapixuntment and failure. Table 7-1 and Figure 59 rim" 
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because good !my-curing days are few in most parts of the country, 
especially for the first cutting. Energy supplementation of mi.>:ed-ha}' 
Stocker rations is required, as it is with legume-grass silages, with 
2 to 4 pounds of grain daily being the level usually fed. Protein 
supplementation may or may not be required, depending upon the 
quality of the roughage. As a general rule, if the hay consumed daily 
contains the equivalent of 4 pounds of good quality legume hay, 
supplementation with a protein concentrate increases gains, but no 
more than if a similar amount of a liigh-energj' concentrate such as 
corn or ground grain sorghum is added. Carotene or vitamin A, 
calcium, and phosphorus supplements may be needed in very poor 
quality mixed-hay rations 

Grass Hay. Straight grass hays such as prairie hay, timothy, 
Sudan or Johnson grass, may satisfactorily make up a major portion 
of the ration of stocker cattle, but fairly complete supplementation 
with protein, minerals, and vitamins is essential for normal growth. 
Added enorg>' supplementation is needed if any improvement in condi- 
tion is desired. Such supplementation is even more essential (in larger 
amounts) for rations composed largely of such low-quality roughages 
as ground com cobs, cottonseed hulls, cereal straws, com and sorghum 
stovers, and gin trash. The use of blackstrap molasses or supplements 
containing molasses increases consumption of these latter roughages 


and is thus almost essential. , , . ^ , 

Stalk Fields. Stalk fields furnish much cheap feed for stocker 
cattle during the late fall and early winter. Many Corn Belt feeders, 
as well as those in the grain sorghum belt, follow the practice of 
buying their feeder cattle, especially yearlings, m October or Novem- 
ber and running them on stubble and stalk fields until about the first 
of January, when they are put into the feed lot and started on com. 
Yearlings are better than calves for this method of handling, inasmuch 
as they are better able to make use of the coarse roughage that sta^ 
fields furnish. Stocker cattle, particularly calves, should “'“ be 
maintained wholly on stalks because stalks are very low m n't 
and very deficient in protein. Unless there .s access to a good b ue- 
grass or clover pasture or wunter small grains, ca e on J 

should be fed 4 to G pounds of legume hay or I to 1 % pounds of 


protein concentrate per head daily. _ , , * * i .. 

ConenoTKATES EOH StooKBi Cattlo. Whc hcr or not 
shonld be fed concentrates dnnng the wunter depends npon the amount 
and character of roughage fed and upon the plan of '0^ "^ ^ 

followed during the coming summer As a ru e 

no concentrates other than a pound of protein supplement, and men 
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FIS. 5?. Important factors to consider in selecting Stocker rations. The gam 
made per head and per acre the following summer are further important factors. 
(Xebmska Mimeograph Cattle Circular 146.) 


Legunie*Grass Hay. Mixed hays containing up to 50 per rent 
legumes such as alfalfa, red clover, or lespedeza are excellent feed for 
Stocker cattle, especially if the hays are cut before they are unduly 
mature and fibrous, and if they are properly cured. In all but the 
western sections of the country', such hays arc all too often lower in 
quality than the same crops prcscr\'cd as silage. This inferiority is 
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Table 76 


Recomuended Winter Rations for Stocker Cattle 



Ration*? 

Calves 

Ob.) 

Yearling' 

(lb.) 

1 

I^Alfalfa or clover hay 

5-6 

4-5 

I. 

Corn or sorghum silage 

25 

15 


.Oat straw* 




Clover hay 

8-10 

6-8 

II. 

Corn or oata 

8-4 



Straw or stover 

Soybean, cottonseed, 

2-4 

12-15 

III. 

or linseed oil meal 

1-1.5 


Corn or sorghum silage 

20-25 



Straw or stover 

2-3 



Grass hay 

10-12 

16-20 

IV. 

Com, sorghum, or oats 
Soybean, cottonseed. 

2-3 



or linseed oil meal 
Legume-grass or oat 

1-1.5 


V. • 

sUago 

20-25 

30—45 

1-2 

2 

Com, sorghum, or oats 

2-4 

2 

Expected gain 

1.0-1.6 

o./o— 1.^5 


• All straw and stover should be fed according to appetite. 


2-Year-Olds 

(lb.) 


4-5 

20 

12-14 

4-5 

16-20 

1.0 

25 

14- 16 

15- 22 


1 - 1.6 

40-50 

2 

0 50-1.00 


to furnish as much protein as is present in 1 pound of oilseed meals. 
Experiments carried on at the Kansas station indicate that 2 pounds 

of ground barley or wheat, 3 pounds of nnimd 

alfalfa hay are as good supplements to a full feed of silage as I pound 
of linseed, cottonseed, or soybean oil tneal. 

Recommended Winter Rofiens for Sfocker C=H e. Stocke 
cattle are being successfully fed on a wide variety “"f 'f 

speaks well for this program that it can be adapted to the efficient 

° ^ , ri;ffd.rpnt rouchaces. Some recommended 

utilization of so many diflerent rouyub 

rations, based on the more commonly used roughages and concen 
trates, are found in TnUeJS^ 

Summer Management of Toung «;th those 

ing Stockers during the summer are simp e in pasture feeding 

arising during the winter. Witli tlie amval of “f 

problems are largely solved. “p®°“ia‘„utritious and rich 

ration for young growing animal. I _ „ 

8 Kansas, Fort Ha >-3 Branch, Reports, IBM, 1033, 193., 1 
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this is not needed if 4 or more pounds of legume hay are fed daily. 
Calves that are not fed silage should be fed 2 to 4 pounds of grain 
daily, since they are unable to consume enough dry roughage to gain 
more than a pound a day, which is less gain than that representing 
normal growth and development. However, calves that are fed a full 
feed of good com silage and 1 pound of a protein concentrate or 4 
or 5 pounds of legume hay need not be fed grain during the winter 
unless they are to be marketed after only a short feed the following 
summer and fall. Then the feeding of some grain during the winter 
is advisable, because the cattle have a higher finish and sell for a 
better price when they are marketed. The effect of such low’-level 
gram additions is sho^\’n in Table 75. 

Except in the case of poor- to very poor-quality roughages there 
is apparently little difference belw'een the various protein concentrates 
for feeding stocker cattle, provided they are fed in sufficient amounts 


Table 75 


The Emct of Feeoino Coring the Winter a Half ILation of Grain to Calves 
Which Are to be Gr-azeo the Following Summer 



MiMouri Exp. Slstion* 
Av. ot 3 tM«li 

Kanaai Exp Station* 
Av. of 3 trUia 


Graio and 
RouBhtxe 

Roughage 

Only 

Crain and 
Roughage 

Roughage 

Only 

Av. initial weight. Ib^ 

343 



1 349 

Av. n'lnter ration 

Sh. corn. lbs. . . 



Protein concentrate 



1.0 

To 

' 24.0 

2.0 
1.34 
90 days 
123 

1.38 
100 days 
263 
2.63 
917 
814.53 
26.2 

Corn or cane silace. 

11.2 

i-f ‘J 


■ 




’ 

^ BQ 


56 tlaj’s 1 
22 ' 
.34 
113 daya 


90 days 


r" ^ ^ 


C? 

1.09 







2 41 
D13 
5U.17 
36.5 

47 

eft 


jwV * 

mV'' 


813.75 

24.3 

$14.92 

36.9 




*Mimeocnpb«d Report* CatOe-feedibc ExperimctiU. 
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in gron'th-producing and protective vitamins, and fairly well balanced 
as to those compounds needed for the building of bone and muscle, 
but its succulent nature makes for the health and thrift that normally 
accompany a well-regulated digestive tract. Pastures to be used by 
young breeding animals should not be heavily stocked unless there 
are adequate facilities for feeding harvested feeds if the supply of 
. grass becomes short. 

Grass alone ordinarily provides a satisfactory ration for growing 
cattle during the lush growing season. With stocker steers or grade 
yearling heifers intended for a commercial breeding herd, economy of 
maintenance usually requires that pasture alone, if it is available, 
should form the ration for the entire summer, even though the cattle 
lose some flesh and are slowed up somewhat in rate of growth. If 
the grass fails because of dry weather, pastures should be supple- 
mented by feeding silage, hay, or green com, as illustrated in 
Figure 61. 

Summer Gains of Young Cottle on Pasture. The gams made 
during the summer by young cattle on pasture do, of course, var>' 
greatly with the condition of the animals at tlie beginning of the 
grazing season and with the kind of forage provided. Also, they 
vary from year to year because of weather conditions, which greatly 
affect the amount and palatability of the forage. Occasionally a 
severe drought and the discomfort caused by flies and oppressive 
heat may result in a loss during midsummer of a considerable amount 
of the gain put on during the spring. As a consequence, the gam for 
the entire season is disappointingly small. However, such years are 
in the course of time offset by unusually favorable seasons, when 
the gains made are almost double those obtained during an average 


jvar. , , 

Yearling cattle weighing approximately 560 to OoO pounds wh™ 
turned onto pasture gain at the rate of 1*4 to 4 poun s a ‘ •*- 
or 200 to 250 pounds for the season— on good pennanent pasture .uch 
as hlucgrass, brome grass, or the blneslem pastures of Knnsas_ Two 
year-olds gain 50 to 76 pounds more if tlie forage i« > 

abundant and nutritions to cansc » not.eoah e ™ 

of nesh, but they gain 60 to 75 pounds less if the forage I 
only growth requirements. Holnlion pa.stnres tha 
legumes anil hence retain their frcslraess and ‘i' 

the summer may usually be eoiintol on tor about .,0 I"-/ 
gain per head than is 

same season. Tlie gain made l)> joung i 

in more <letail in Chapter 22 







FIG. 60. Yearling stooker steers can advantageously gains 

lepimc-grass rotation paslnroa to gams withoot ^ pMture monte 

of 76 to 100 pounds per acre may be expected during th p P 
(■University of Illinois.) 
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Table 77 illustrates differences in gains of stockers on pasture as 
affected by winter ration and by area of the country. The slow gains 
made by 2- and 3-year-olds, both on winter rations and on pasture, 
further demonstrate the impracticability of the stocker program for 
cattle of such ages. 



Table 77 


Dr.VEix>pMEST or Stockeii Cattle from Weasunq Calves to Tiibee-tear-ou) 
Steers Where Ixjw Feed Costs Abe EurnssizED IUtheb Than 
X oRJfAL GRORTH ASD DCVELoniEST 



Wcat Mrxiaia Bultetia SIS 

Kasna 
CSrrular 97 

TVint^r Rillon 

Clover 

lUy 

S.t.te 

Wheat 

Straw 

1 1 

!C. S. Meal 
Corn 
Silate 1 
Wheat 1 
Sirair | 

Allied 

Hay 

Ctaln 

XiUture* 

C«»n» 

SJaae 

C. B. Meal 

AKaHa 

Hay 

l»l « inter as ralvt-*, da 3‘8 

121 

1 121 

121 

131 

]3I 

Av. daily ration, lb. 


1 




HftV 

3.2 


10.0 


10.3 

StLij^ 

12 3 

12,3 


25.0 


Straw 

1 0 

3 3 




Conf^ntratc ... 


7 

3.0 

1.0 


Av, d.aUy Kain . . . . 

.47 

.W 


72 

.45 

Irt rumtner on iiarture, dajT 

230 

230 

230 

210 

210 

Av. daily Bftin 


.50 

.42 

1.32 

1.44 

2 nd w IfJtfr a* 3 MrJ<»^p», days 

120 

ISO 

ISO 1 

W 

m 

Av dally ration. Ib. 






Hay . . 

5 0 


S.O 


20 2 

Silaiie 

IS 0 

IS 0 

18.0 

35. S 


Straw 

2 0 

5 0 

2.0 



CoRfcntfate , . 


1 0 


1.0 


Av dntly cajn 

73 

Ofl 

.33 

.97 

.47 

?nd fummrr on pn*iurr. daj-» 

2tl 1 

2U 

241 

210 

210 

Av daily inin 

>«; 

1 w 

1.18 

.08 

1 1 14 

3fd winter a* 2'>rar-o!d«, da>'f 


120 


l!A 

1 

IW 

A%'. ration, fb 1 











21.0 

SlUjT . ' 


20.0 


3A.0 


Straw 


4.8 




C!^f»rvntrate 




1.4 


.\v ilallj tain 


2S 


13 

.25 

3nl rummer on iflirturr. da>-» 


111 




.\v lUiIv 


2 20 




Av final wf“rbt 


j.2.y> 




Total dai'i on rtnrier ratvm* 


WvS 


8A.». 


Av total pain 


872 


fm 

ri« 

Av dally ram 


.*'.S 


V} 



• Cm* » r« iii.W U S •* 1 it \nK. **4 I 
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Tabfe 78 

NuiiBER OF Cattle and Calves on Feed, bt IsiroRTANT States* 


Number o 
Feed 


Percentage of 
Total 



Rank 

1930-34 

1957 

1930-34 

1957 

State 

1957 

(1,000 head) 

(%) 

Iowa 

1 

605 

1,295 

20.2 

21.2 

Nebr. 

3 

402 

560 

13.4 

9.2 

Minn. 

5 

212 

371 

7.1 

6.1 

Mo. 

7 

237 

281 

7.9 

4.C 

S. Dak. 

10 

115 

210 

38 

3.4 

Kans. 

12 

273 

162 

9.1 

2,7 

West North 






Central 


1,874 1 

2,977 

62.5 

48.8 

111. 

2 

324 

690 

10 8 

11.3 

Ind. 

6 

87 

321 

3.9 

5.3 

Ohio 

11 

93 

200 

31 

33 

Mich. 

14 

66 

124 

22 

2.0 

East North 






Central 


617 

1,448 

20.6 

23.7 

Calif 

4 

64 

496 

2.1 

82 

Colo. 

8 

103 

246 

3.5 

4 0 

Ariz. 

9 

37 

222 

1.2 

3.6 

Te\as 

13 

87 

143 

2.9 

2.3 

Idaho 

15 

26 

121 

.9 

2 0 

Western 


453 

1,584 

15.1 

20 0 

United States 


2,997 

6,099 

100 0 

1000 


Percentage 
Increftfe 
1930-34 to 1957 
(%) 


114 

39 


83 

- 41 


113 

2B9 

115 

8$ 


G75 

13( 

500 

Ot 

501 
250 


• U.S.D.A. Ecc^cmic Trad, in CMk M«i,. courts 11. F- 
t Only important cattlo-ptmlncine rtalra are inrluilcl in reponal total.. 

Advantages and Disadvantages .f the Cattle rregram 

The Celtic finisltinc prccram is one which olTcrs much "P 

proftt, hot el the sente lime it is one nhich rct, I. t„ J";;"'’;;' 

foenciellv spc„kin«, es " "'f'ctl'l.'n.;!;, fte.-hins 

The principal reasons for failure are ' , rmnent 

.. * . . a f<»«l converMon i« iCi-'* cincicnt 

rations arc relatively cxiien^ne, lit iw n,.,.t„nfton« nmv 

o'rofll^r'ot Veo- cco„„n„c«, 

tra.c pr cc spread, out niaintcn.ancc ration^ in tlie 

gains in the stockcr program or P i,,,vmc an<l 

cow-calf program can often offs-ct mi-ta -es in j < 'fini-hing 

idling time, but no such . ne 

proBrnm. Sometimes wlirn ,„„nfv in.a.le in tl.c 

carriw! out surce-'ivcly on the same f. , • 
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miSHINC CAHLE 
FOR MARKET 


The finishing of cattle tor market is one of the 
phases of the American agricultural economy, although i 
on most extenstvely in the Corn Belt or Norttr Central W 

no means confined to that area. Cattle fcedmg 
more important in the Pacific Coast states and in the South and Scut 
west with the passing of each year. The . 7.0 

cattle to lay on fat, or finish, whenever they have the J 

consume more nutrients than are needed tor growth and m 
makes the finishing of cattle well suited to any area that pro 
abundance of grain, high-quality roughages, and good , 

Both Table 78 and Figure 62 illustrate that the western state 
the east North Central States have seen large increases m the c 
finishing business. Mucii, it not all, of the increase in the cst can 
accounted for by the increase in commercial feed yard finishing. 

Reasons for Feeding Cottle. Cattle arc usually fed 
more of the following reasons: (11 to obtain better than curren p ^ 
tor farm-grown grains; (21 to market roughages and pasture 
profit; and (3l to maintain and improve the fertility of 'I" 
Tliesc reasons may he combined by saying that cattle arc fed to^ 
the highest net return for farm-grown feeds. Tiiis stntcmcn ”"P 
that cattle are finished pnncipally on feeds gmwn on the mrm 
the cattle arc fed. This statement is largely true, although 1 1 
a few large feeders and feed yard operators who buy most or 
all of tlicir feeds and who may even lease the ground on ' . j 
teed lots arc located. Such men teed cattle tor the same 
other men operate tnctories; namely, to make » 
ing raw materials, which are ot low value m 5., „,ere- 

into a product for which there is a strong demant and wluc , 
tore, can be sold tor a much higher price than the cost of the 

materials. 
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Even when the cattle finishing program is the obvious choice for best 
utilization of the pastures, harvested roughages, and grains found on 
a farm, certain disadvantages are inherent in this program and should 
be recognized: 

1. The program is speculative, with the result that large amounts of 
money are sometimes lost. As wall be shown later, some finishing 
programs are less risky than others. 

2. Skilled buying and selling are required. This accounts for such 
common sayings as "well bought is half sold" with reference to feeder 
cattle. 

3. Relatively large amounts of capital must be in hand, or readily 
available, to make the necessary periodic purchases of feeder cattle. 

4. Specialized feedlot and feed preparation equipment is required. 

5. Feeding skill is necessary in the finishing program, especially in 

the early stages while the feeder cattle arc being brought to a full feed 
of concentrates. , 

6. Serious labor conflicts may develop, especially with summer fimsli- 


ing programs. . ,, 

7. The program, requiring rather constant attentjon, >s rather con- 
fining, although push-button feeding systems minimize such confine- 
ment. The program may inlcrtcrc willi weekend absences and long 
vacations. 

SoracES or Pnom. A discussion of profits lliat migl.t 
from a cattle feeding enterprise must meliidc a breakdown of tlie fol- 
lowing two sources of potential profit: 

1. Price spread— the difference lietween Inlying and selling P™' P" 

100 pounds. Price spread is also sometimes simply refcrrnl U 
“margin" and is not to be confused witl. “feeding margin. It is 
applied to (he purchased weight only, ino 

2. Feeding margin-tlie dilTerenco betw een .lie eo- “ 

pounds of gain and tl.e selling price ,Kir bundrclweiglit. Feiding 
margin applies only to the weight ndded < unng w i 

The following example illustrates liow the-e two factors function: 


(1) Price spread , 

400 lb. c.ilf purchasetl ^ S20 cwt. dehvere«l. 

1,100 lb clioice steer sold ® Kd ew« 

S2d - S-20 (4 0 cwt.) - SIO potential prof'' '>"e P > 

(2) Fwline marpm , 

1,100 lb. - 400 lb - 700 ill run ® ' 

Sd4 - $2. ,7.0 ew. , - $2. ti ToTwer s.rer eatt. 

$10 + S21 - S.'J7 total return-- at"'** 
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FIG. £2. Cattle on feed January I, 1958, by principal cattle-feeding regionf>. 
Feeders in the West North Central region still feetJ over half of the grain-fcil 
cattle annually produced m the United Slates but other region* are increasing 
their numbers at a faster rate. WS.X>Ji.) 


Stocker program and more, Is lost in the finishing program bccaxiso of 
poor planning or a disastrous decline in prices. For this and many 
other reasons, a thorougli understanding of this, the riskiest of all the 
commercial cattle programs, is essential. The very* large number of 
participants in this program is evidence of the following advantages 
usually ascribed to the finishing program: 

1. The program, because of its intensive nature, affords an opportu- 
nity to market at a profit large quantities of both roughages and farm- 
grown grains. 

2. Large profits arc occasionally made with this program due to 
favorable price rises during (he period of ovsTicrsIiip of a drove of 
feeder cattle. 

3. A large volume of high fertility-value manure i<« produced in thi'' 
program. 

4. It is a relatively short-time program, making it possible to turn 
more than one drove of cattle per year in sonic types of fini'hing 
programs, or to fmirii off a drove of cattle between peak labor require- 
ments in farming operations. 

5. The program is flaxible with re«pcct to number, weight, and grade 
of cattle, ns well as to length of fee<Ung period and type of ration fc<l. 

G. Death losses arc relatively low ns compared with some of the 
other programs such as the cow-calf prognim. 


(AYcraRe 1048-52, 1953-54, 1954-55) 
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After pavtas tor the feeder steer, feed, and bnyins and marketinR costs 
a total of S37 potential profit remains out of which most e t « ' 
the tollonans. additional costs: labor, interest on 

equipment and build, ntts, depreciation on maehtner;, cqu^ment a 
hnwkns^ death lo«s, vetmn.-«r\- eo-ts, and insurance. Manj cattio 
ti"^:,mp 111 of these incidental costs toeether and hope the price 
spread takc« care of these items. 

When portions of the dry lot rations or the pasture are °f 
quality tLt they have no sale value, many cattle 
not Charse the cattle with these feotls, since they would "“t » 
have been used. Examples are cornstalk fields, meadow after ^ , 

or pennanent pasture which cannot be harvested for hay. 

In some years steers arc fed on n minus price sprea^ t. , 
cattle sell for less per hundredweight than their cost. Tins si u. 
puts the entire burden for profit on the feeding margin. The rcla 
importance of tlic two sources of potential profit depends upon g - 

weight, sex. and grade of the feeder cattle, the price of ^ 

relationship between the selling price of cattle and the cost or 
of feed and other items which contribute to the total cost of g 
Thc«e relationships will be discussed further in Chapters 13 am . 

Table 79 gives some comparisons which illustrate that net rc 
due to favorable price spreads arc generally smaller and 
alclv less of the total return for the calf programs than for tnw 
programs in which older or Iieavicr cattle arc used. The tabic a ^ 
hbows that the older and heavier feeder cattle programs ' 

net return from the feeding margin. This result is niorelj a re ec 
of the principle that older cattle convert feeds to gain less clficiciu ) 
than calves i 

Methods of Finishing Cottle. A wide variety of program** ai^ « ^ 
in finishing cattio for market. Although there is no best method, o' 
for a particular feeding situation, some inetbods are more b ’c > 
prove snti-'factoiy limn others when certain conditions prevail. 

Succc^ful fcetlcrs choo»e the single pmgram, or combination 
pnigram**. that best fit« tlicir nccils, and they change only when » 
nccc.«'ar\- to adju-l to changing nce<l«. Imdcr some mmlitions “ 
binalinn of two or more program** offers some special ’ 

r-iHCiilly on lan;cr fimn. AnninR tin- fm-Uim Unit fliotllil bo b 
c.in«iilonition in ilclcnniliini; tlic inChml ol focclini; to be ujcil 
following: 

1 Legih ol lealioo prnoil. Unmlly rattle tliat are tel pain « 
c„i,;™Imto, tor lo.. than .20 .lay. «m callci •Minrt-M oattlo. IT." 
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Limited feeding is usually practiced either during a wintering or graz- 
ing period in which principally growth, rather than fattening, is 
desired, or when a hea\’y feed of roughages plus some concentrates is 
fed just prior to a period of full feeding. The latter is done in order 
to cheapen the gains made during the entire feeding program. Rough- 
ages and pastures, when adequately supplemented, make cheap gains 
hut often these feeds, when unsupplemented, scarcely do more tlian 
maintain the weight of cattle. This fact accounts for the practice of 
limited feeding of supplemental high-cnergy concentrates. 

3. Methods of feeding. Cattle may be fed fmisliing rations in dry 
lot or on pasture, or both. For example, many cattle, c‘>pecially 
calves, are first wintered on a ration consisting almo.'^t entirely of 
roughage plus, at most, a limited grain feed. They are then fed either 
a limited feed or a full feed of grain on pasture during spring and 
summer, after which they are finally finished in dry lot on a full feed 
for about 60 days. This combination of programs fumislics a inarkct 
for harvested roughages and grains as well as pasture, which in the 
final analysis is one of the primorj’ reasons for feeding cattle. 

4. Time of year when fed. For the most part, cattle finished princi- 
pally in dry lot are fed during the winter months, wlicrea« tlio-c 
finished on pasture arc naturally fed in the non-wintcr montlis or 
during the pasture-growing season. Most specializcjl feed yard oper- 
ators feed cattle in dry lot on a year-round ba«is. 


The Kind of Cattle to Feed. Most systems of feeding require n 
certain kind of cattle if tlic cattle arc to be most succes-fiil. Con- 
versely, each type of cattle should be fc«l aceonling to a rather well- 
rccognijod plan it tl.c most profit is to l.e rcturncii. DurinR n penes 
tvlicn prices are rising nn(i jirofits arc large, a par icu ar irnre i 
cattle may return n profit nlmost reganifi'^s of t le na\ ^ ’ 

but when tl.c reverse is true, tl.c kind of cattle p.,rrl.a..sl m.l-t Is' ...II 
suited to tl.c plan of feeding it a profit is to la; n.ade. 

Feeder enttlo vnrv .vi.lcly in tfice ubaractenst.rs .vl.ir . afet tlu.r 
stiital.ility for dilTcrenl feeling condie.ons anil "'’’sb' ■ 

important to prospective buyers. Tlicir cine < i 
follows: 


1. Age: calves, yearlings’, and 2 -ycar-oI(h. 

2. Condition: thin, medium, ami fle-hy- m ilie 

3. Wciglit: light, medium, and heaxy ‘ • 

J^.ilt of both nge nn.l ron.iilinn. I’,," „ ,, r,- linn 

fil'J'hy coniiition may wcigli as much a« 
yearling. 
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narily, less thnn 25 bushels of com or similar concentrate are fed per 
head to such cattle. On the other hand, if cattle arc fed finlslnnR 
rations for 8 to 10 months they arc spoken of as “long-fed catt c. 
These cattle (usually yearling or 2-ycar-old steers) ordinarily grac c 
prime provided they were of sufTicicntly good breeding. They 
consumed 75 busiicls or more of corn or similar feeds per head. An>- 
thing falling about midway between these limits is regarded as a 
medium feeding period. . 

2. liclnltve amount of gram or concentrates in the ration. 1 
amount may varj* from a “full feed” of concentrates (1.5 to 2.0 poun s 
for each 100 pounds of body weight daily) to a “limited feed” (2 to 
pounds per head per day). Cattle arc full-fed in order to finish them 
quickly. It may not be the most economical way to produce a poun 
of gain, but feeders follow this practice in order to insure that there 
will be sufTicicnt finirii on the cattle to make them meet market < e- 
mnnds and, of course, to market their grain. Full feeding usu.a > 
follows a period of feeding on growing rations or a period of grniing- 
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4 Sex- steers, heifers, and cows. Steers may be of any age from 
4 to 40 months, but feeding heifers are seldom older than 24 month^ 
If older, they probably have produced a calf, after which time t y 

called heiferettes. . , ^ 

5 Breeding: beef, mixed, and dairy. Cattle are said to sho^ beet 

breeding when they show the characteristics of the Angus Herefor , 
Shorthorn, or Brahman breeds. A drove of cattle of mixed >>^“ 8 

usually contains at least some animals that have both heef and ry 

ancestry. . i 

6. Grade; fancy, choice, good, medium, and common. As discusseU 
in Chapter 11, the grade of an animal indicates its all-around desira- 
bility for the use to which it will be puU-in the case of a feeder steer, 
its desirability for feeding. The grade of a feeder steer or heifer is 
detennined chiefly by its type, quality, and breeding. 

7. Origin; Some cattle feeders attach importance to the region iroiu 

which the cattle have been shipped. Cattle from 1? 

Texas and New Mexico arc very popular with certain Corn i5e‘i 
feeders. Others maintain that such cattle lack the hardiness posses- 
by those bred and raised farther north. However, it seems ' > 
doubtful if any preference should be shown for a drove of cattle 
because they have come from a certain area. Every important ca 
breeding area of the countr>' produces some excellent cattle and so ^ 
that arc only mediocre. Eacli drove should be judged on its o^n 
merit and not on tliat of another shipment from the same loca itj . 


Contract Feeding. Occasionally a large rancher, packer, or cn 
speculator enters into a contract with a cattle feeder to fatten ca c 
without a change of ownership. UsuoUy the feeder agrees to cc(^ 
the cattle a certain ration for a specified time for a stated charge pe 
hundred for a minimum gain of 200 to 350 pounds a head. For 
gams over this minimum he receives a considerably larger nmoun p 
hundred pounds. Death losses, if any, are usually shared l>> 
owner to the extent of the average weight of the drove into the foc( o , 
which means that the fmler hears the loss of the feed eaten h> 
steers that dit'<l. Gains made hy hogs kept in tiic feed lot and mom're 
produced by the cattle usually lieloiig to the feeder, soinctiines *|- 
pnyment for his labor nn<l sometimes ns rental for the feed lots, an 
ing«. and equipment U'vtl. 

Contract feeding has never been jxipular in the Corn Belt bee. 
seldom have both parties lieen sntisfieil with the results of the 
inont If prices are ridng and the cattle return the owner a ham 
profit, the fceiler i"* unhappy tlint he dm'.- not own the cattle nun- 
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Selected Characteristics of Sampled Feed Yards, 
Grouped bv Nl'Mber of Head Fed* 


Characteristic 

Range in number of head fed 
during year 

Average number of head fed 
during year 

Average feed yard capacity 
Ratio of number fed to 
average capacity 
Investment in plant and equip- 
ment per head fed ($) 

Feed yards 
Grinding and mixing 
equipment 
Storage and loading 
equipment 
Feeding equipment 
Other 

Total investment 
per head fed 

Average daily non-feed cost 
per head (8) 

Labor (other than office) 
Depreciation and repair 
of equipment 
Taxes (not including taxes 
on cattle) 

Interest on investment 
Fuel and power 
Veterinary and medicine 
Death loss 
Insurance 

Administration and overhead 
Gross non-feed costst 
Credit for manure 
Net non-feed cost 
per head daily 

* David L. Grove, CalUe Feeding 
t Exclusive of marketing costs. 


Group Group Group 

I II III 


below 

1,900 

866 

722 

1:20 

10.15 

12.80 

629 

G.19 

030 

35.73 

0 0445 
0 0150 


1,900- 

4,799 

2,696 

1,974 

1-.37 

8.64 

8 26 

4.68 
3 25 
0.29 

25.12 

0 0465 
0 0123 


4,800- 

12,999 

8,223 

5,426 

1:52 

8.06 

9 60 

3.27 
2.32 
0 25 

23.40 

0 0353 
0.0134 


0 0086 0 0070 

00172 0 0141 

0.0073 0 0047 

00038 0 0031 

00108 0.0090 

00033 0 0031 

00007 OD079 

0 1192 0.1077 

O.OOSS 0 0088 

0.1104 0.0989 

Caft/omio, 1956. 


0.0077 
0 0154 
0.0061 
0.0026 
0 0096 
00033 
00074 
0.1008 
0 0088 


00920 


Group 

IV 

13,000 
and up 

26,866 

13,222 

2K53 


664 


5.96 

3 67 
0.94 
0.15 

16.36 


D.0395 

0 0097 

0.0056 
0.0112 
0 0052 
0 0027 
0 0093 
0 0026 
0.0084 
0 0942 
0.0088 

O.OS54 
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4. Buying of feeds, et cetera, is done in wholesale quantities, often 
with competitive bids. 

5. Buyers for customers’ cattle buy many cattle direct from the 
feed yards, partly because of the large numbers available and some- 
times because of the reputation for “killing well” which cattle from 
a particular j’ard may have. 

It is doubtful if the commercial feed yard will assume as important 
a role in the traditional cattle feeding areas of the Corn Belt as it has 
in the West and Southwest. Those feed yards presently found in the 
Corn Belt arc not operating on a custom basis for the most part. 
Furthermore, they are built around the utilization of some special by- 
product such as the corn cobs and off-shaped kernels produced by a 
seed corn producer, or the cannery waste resulting from the processing 
of sweet com or peas. Individual cattle feeders are increasing the 
size of their operations but they arc limited in size by the roughage- 
producing capacity of their farms. Naturally such cattle feeders are 
just as desirous of reducing their fixed, per head, non-feed costs as 
are the commercial feed yard operators. 
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amount of concentrates, depending upon the level of gain desired. The 
feeding program of those in the latter category is similar in principle 
to that of the stacker program discussed in Chapter 11, at least in the 
early stages before the cattle arc placed on finishing rations containing 
a higher level of high-energy concentrates. 

Since, as mentioned earlier, most cattle fed in commercial feed yards 
are fed on a contract or custom basis, it might be of interest to see 
what the daily per head ration cost was in the California survey 
already cited. These daily ration costs, summarized in Table 81, 
must be added to the daily per head non-feed costs to arrive at a 
minimum daily charge which an operator of a commercial feed 
must charge in order to meet costs when feeds are priced as indicated 
and when the feed yard is filled to capacity. 

Successful commercial feed yards generally have the following 
characteristics: 

1. They are large enough to permit labor specialization; that is, 
each man does one particular job during an entire day. 

2. Precision feed processing and mixing equipment and mechanical 
feed handling equipment are in use aith large numbers on feed, making 
the use of such equipment economical and possible. 

3. Specialists such as veterinarians, nutritionists, and marketing 
men are employed, with large numbers again making this possible. 


Table 81 


TTPIC^L Drt-lot and Green Feed Ratiovb, with Costs 
Per Steer Finished 


Feed 


Dn--lot Ration Green Feed Ration 

Price (l20daj-8) (180 days) 

l)er 

Ton Pounds Total Pounds 

($) Fwl Cost {$) Fi-d Cost (*) 


Alfalfa ha> 27 00 

B.arley straw 1800 

Barley "IS 00 

SuRar l)eet pulp 5C 00 

Cottonseed meal 0600 

Mola?«es 21 00 

Supplement-fort ifefl 120 00 

Green feed or silaRC 0 00 

Total feed costs 


AwraRe feed costs 
per tlay 


G2o 8.43 

625 5.03 

1,155 25.90 

336 0.41 

291 9.C0 

372 3.91 

18 1.0S 

04X15 

0.53 


3(50 4.86 

270 2.43 

540 12.15 

ISO 504 

180 5-94 

3(50 3.78 

22 1.32 

4,500 20.25 

55.77 
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Teble 82 


The Eftect or Age upon* toe Rate op Gais Made bt Feeoeb Stezhs 
While os Full Feed* 




YearliAA* 

Tw«>.ye«rOJdj 


red 

Ar. 

Duly 

Glia 

D4ya 

Fed 

Av, 

Duly 

VtT* 

Fed 

At. 

Duly 

Gaia 

Indiana Bulletin No. 146 

270 

1.93 

ISO 

2 3S 

ISO 

2.57 

Indiana Bulletin No. 146 

270 

1.82 

210 

2.06 

180 

2.65 

Indiana Bulletin No. 146 

270 

1.93 

210 

2.24 

ISO 

2.27 

Ohio Bimonthly Bulletins No. 93 and 94 

175 

2.19 

147 

2 42 



Ohio Bimonthly Bulietins No. 105 and 
106 

182 

2 23 

154 

2.32 



Iowa Bulletin No. 271 

240 

2 22 

' ISO 

2 64 



Iowa Bulletin No. 271 

240 

2.32 

160 

2.47 



Average of 7 trials 

235 

2.09 

177 

2.36 

151 

2.60 


• All these trials were conducted before the advent of the use of stObestroI; con- 
sequently the gaina are approrimstely 10 to 20 per cent below presently accepted 
standards. 


with the result that they gain much more rapidly. Here the daily 
gains vary directly with the age of the animals, instead of inversely, 
as shown in Table 82. 

Effect of Age upon Economy of Goins. Numerous experiments 
point to the fact that young animals require less feed for each pound 
increase in body weight than do older cattle. The principal explana- 
tion of this is found in the fact that increases in the body weight of 
young animals are partly due to the growth of muscles, tones, and 
\ital organs, whereas the bodj' increases of older cattle consist largely 
of deposits of fat. Fat contains much less water and a great deal 
more energy than an equal weight of any other kind of animal tissue. 
ITence, more feed is required for its formation. Other factors con- 
tributing to the more economical gains made by j'oung animals are 
(Da slightly larger consumption of feed in proportion to their body 
weight, and (2) the much greater thoroughness with which j*oung 
cattle masticate their feed in eating and rumination. As a result of 
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THE IMPORTANCE OF AGE AND 
SEX IN GROWTH AND FINISHING 


An increased demand by the consuming public for smaller and 
lighter cuts of beef has arisen during the past 30 years. Hence there 
is a tendency for producers to market their cattle at younger ages 
than was considered advisable or even possible 40 or 50 years ago. 
Whereas in former times the custom was to market steers at 3 and 4 
years of age, yearlings and 2*year-olds now make up the larger per- 
centage of market receipts of slaughter steers. At one time the term 
“feeder steer” signified to both rancher and cattle feeder a 2V^- or 
3-year-old animal weighing around 1,000 pounds. At present, both 
of them insist on qualifying the term and speak of “2-year-old 
feeders," “yearling feeders,” and “feeder calves.” Which ^ age of 
animals to feed is one of the important questions to be decided by 
every man who plans to feed cattle. 

Effect of Age upon Rote of Gain. A discussion of the effect of 
age upon the daily gains made by cattle must necessarily be treated 
from two standpoints: (1) its effect upon cattle that have been suffi- 
ciently well fed from birth to permit them to grow and fatten at the 
same time; and (2) its effect upon cattle that are suddenly given a 
finishing ration after having been fed for some time on a ration that 
would produce only growth. Inasmuch as cattle make their most rapid 
growth during the first year and grow more slowly as they approach 
maturity, it is evident tliat in cattle fed a full feed from weaning 
onward the rate of gain varies inversely with age. Young purebred 
cattle that are being developed for show purposes and are fed liber- 
ally from the time they are old enough to eat, gain about 70 per cent 
as much the second year as they do the first, and 50 per cent as much 
the third as they do the second. 

An entirely different situation exists when thin cattle of different 
ages are placed in the finishing pen and fed liberally for perhaps the 
first time in their lives. In this situation the larger capacity of the 
older steers gives them a decided advantage over the younger cattle, 
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per cent above that required during the first, in the yearling, 2-year- 
old, and 3-year-old steers it was 35, 44, and 69 per cent greater, 
respectively. These figures bear out the fact tiiat calves may bo 
fed profitably over a longer period than older cattle. If nccessarj' 
they can be held for a considerable length of time, awaiting a favor- 
able market, and all the while they will be making fair gains at not 
too great a cost. Mature steers, on the other hand, are held at great 
expense. After being on full feed for 150 or IGO days they gain ver}' 
slowly, and the additional weight is achieved only by a vciy wasteful 
and extravagant use of feed. 

The fact that feeding cattle to excessive finish is uneconomical is 
further demonstrated by the data in Table SC It will also be noted 

Tabic 05 

Influence or Ace upon tub Vaiuation in Economy of Cains Tnnoccootrr 
TUB Feeding Peiuod* 

Feed per Hundredweight Gain 


Period 

Thrce-yejKld 

Slecrs 

Tw»-y«ar<'d 

Siecn 

VearllBe* 

Ckirn 


lbs. 

}t)S. 

lbs. 

Iks. 

Ist 100 Days .. 


597 

Ml 

431 

221 

Alfalfa... 

3G3 

316 


2nd 100 Days 


OIC 

C23 



I0S5 



272 


113 

Total 200 Days 


799 

702 

529 

IB 

Alfalfa.. 

350 

311 








* J^ebraska Bulletin 229. 


ftat, although the total investment in fccil it 

'"Slier than for the older steers, the cost of g- „,,,rg,n, iis 

nearly possible to realize a profit from the feeding 
ind^icated earlier. ,, p-riod. Enough has 

Effect of Age upon Length ^ ’ ,1., „„ tnl longer 

already been said to indiralc that ,i,(r,.rrnt age. nrr 

Hath profit than old cattle. If femler - - p , roaditioa. 

"arted on feed in approximately the .amc state of l.e 
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Table 83 

Influence of Age upon Economt of Gains* 


Age 

Dry Matter per 
lb. Gain 


30-360 days 360-720 days 
5.081b. 11.261b. 


• Missouri Research Bulletin 43. 


720-1080 days 
17.02 lb. 


1080-1440 days 
23.45 lb. 


their relatively large feed consumption, younger cattle use a smaller 
percentage of the ration to satisfy maintenance requirements than is 
used for this purpose by older animals, thus making aval a e 
greater percentage of the total feed consumed for the production 
growth and fat. . 

Table 83 shows the effect of increasing age upon dry matter req - 
raents per pound of gain by yearly periods. The effect of differenc 
in age of feeder steers at the beginning of the feeding period upo 
the average feed requirements per 100 pounds gain for the en ire 
feeding period is shown in Table 84. 

The cheaper gains made by young cattle than by old become mo 
and more evident as the feeding period progresses. This fact 
illustrated in Table 85, which shows the results obtained at tne 
Nebraska Experiment Station with steers of various ages fed for a 
period of 200 days, ^^^le^eas in calves the total feed required per 
hundred pounds gain during the last half of the period was on y 


Table 84 

Effect of Ace upon Rate of Croistd and Fattenino 


Average Weight ot Steers at Chicago Fat Slock Show. 1S7S-1S85 


Clus 

Number 
d( Cattle 
Averaged 

Agejn 

Daja 

Weight 

(Lbs) 

Daily 
Gaio from 
Birth 
(Lba) 

Cain for Last Period 

Total 

(Lbs.) 

Daily 

(Lbs) 

Calves 

30 

297 

7S) 

2 63 

780 

2.63 

Yearlings 

152 

612 

1331 

2.18 

551 


Two-year-olds 

145 

913 

1G39 

1.74 

305 


Three-year-olds 

133 

12S3 

193S 

1.51 




• Average of the 7 trials which appear in Table 82. 

t For experiments where com silage wa-s fe«l, IS per cent of the weight of sunge 
consWertKl its shelled corn equivalent, and 25 per cent its dr3- roughage equivn e 
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total gain necessary to finish decreases slightly with advanced age. 
In general this gain is approximately as shown in the tabulation. 


Age 

Tu'o-year-olds 

Yearlings 

Calves 


Total Gain 
Necessary to Finish 
300-A00 lb. 
400-500 Ib. 
450-550 lb. 


When expressed in terms of the ratio of initial weight as feeders to 
final weight, however, the differences in total gains are significant. 
Calves nearly double tlieir weight while in the feed lot; yearlings 
increase in weight approximately 70 per cent, and 2'year-olds are 
30 to 40 per cent heavier at the end of the finishing period than they 
were at the beginning. Obviously these percentages are greatly 
affected by the condition of the steers when started on feed. 

Effect of Age upon Totol Feed Consumed. The age of the cattle 
has comparatively little efi’ect upon the amount of feed required to 
attain a given degree of finish, provided all ages are given a full feed 
of grain and a reasonable amount of high-quality roughages through- 
out the feeding period. The longer feeding period of the younger 
animals tends to make up for their smaller daily consumption of 
feeds, so that by the time they have attained the desired finish they 
have eaten about as much grain, protein concentrate, hay, and other 
feeds as older cattle would have eaten in a shorter time. Consequently, 
the age of the cattle has relatively little effect upon the number of 
animals that should be purchased to utilize a given amount of feed, 
if it is assumed, of course, that the feed supply is equally well suited 
for finishing calves, yearlings, and 2-ycar-old steers. (See Table 87.) 


Table 87 


Eftect or Age or Cattu; upo.v the A.\ioxmTs or Feed 
Required to Attain “Choice” Finish* 



Calves 

Ye 

arliHRs 

T»o-Vc:ir-01ds 

Feed 

Pounds 

Bushels 
or Ton* 

Pounds 

Bushels 
or Tons 

Pound* 

Bushet* 
or Tons 

Shelled com 

2,735 

488 

2.69C 

481 

2,811 

50.2 

protein con- 
centrate 

452 

023 

405 

020 

372 

0.19 

Dry rouRhage 

1,130 

0.57 

I.1S3 

0 59 

1,203 

OCO 


• .VveraRe of the 7 tnala which nppear in Table 82 
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Tabic 86 


Effect of Length of Feeding Period and Finish upon Cost of Gain 
OF Choice Steers Fed in Dry Lot* 


400-lb. 

Gain Calf 


First 100 lb 

$ 1305t 

Second “ “ 

14.55 

Third “ “ 

16.35 

Fourth " •' 

1860 

Fifth “ '■ 

23.40 

Sixth ■■ “ 

26.10 

Seventh “ “ 

32.85 

Total gain, lb. 

700 

Total co«t 

$144.90 

Av cost per cnt. gain 

$ 2070 


640-lb. 840-lb. 

Yearling Tw’o-Year-Old 


$ 15.75 

$ 16.05 

18.45 

19.65 

21.45 

25.20 

26.25 

35.10 

33.60 

$24.45 for 50 lb. 


500 

450 

$115 50 

$120.45 

$ 23.10 

$ 26.77 


• Data from U.S.D A. Technical Bulletin No. 900. 
t Based on $1.50 per hu corn with other feeds comparably priced. 


the time required to finish each age of feeder to the same gra e 
varies inversely tvith the age of the cattle. Wlien cattle are , 

for their grade they should be marketed as soon as possible. To ho 
them longer requires both feed and labor, for ivhich little is realize i 
either from increased weight or enhanced killing merit. On the basis 
of many experiments that have been carried on by different invesu* 
gators, as v,ell as the experiences of practical feeders, it may 
stated that 5 to 6 months of hea\'y feeding arc required for 2-year-o 
feeder steers to be put in choice to prime condition; 6 to 7 inont i 
for yearlings; and 8 to 9 months for calves. It should, of course, be 
understood that large numbers of cattle are marketed after a rela- 
tively short feed before they are really finished. The increasing 
demand for leanness in beef cuts may make short feeding 
practical but it must be recognized that with short-fed cattle, pron ^ 
must come from favorable price spread. Short-fed cattle do no 
provide a market for much feed, and a drastic shift to this program 
by large numbers of feeders would tend to increase the demand or 
the lower grades of feeders commonly used. Thus feeder cattle cos s 
would be too high to permit the necessarj' price spreads. 

Effect of Age upon Total Gain Required to Finish. Tliere is no 
a great deal of difference in the increase in weight that must c 
realized by feeder steers of different ages to attain the same 
finish. If the cattle are in cc|ual condition when put on fccti* 'C 
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total gain necessary to finish decreases slightly with advanced age. 
In general this gain is approximately as shown in the tabulation. 


Age 

Two-year-olds 

Yearlings 

Calves 


Total Gain 
Necessary to Finish 
SOCMOO Ib. 
400-500 lb. 
450-550 lb. 


When expressed in terms of the ratio of initial weight ns feeders to 
final weight, however, the differences in total gains are significant. 
Calves nearly double their weight while in the feed lot; yearlings 
increase in weight approximately 70 per cent, and 2-ycar-oIds arc 
30 to 40 per cent heavier at the end of the finishing period than tlicy 
were at the beginning. Obviously these percentages are greatly 
affected by the condition of the steers when started on feed. 

Effect of Age upon Total Feed Consumed. Tlic age of the cattle 
has comparatively little effect upon the amount of feed required to 
attain a given degree of finish, provided all ages arc given a full feed 
of grain and a reasonable amount of high-quality roughages througii* 
out the feeding period. The longer feeding pcricKl of the younger 
animals tends to make up for their smaller daily consumption of 
feeds, so that by the time they have attained the desired finish they 
have eaten about as much grain, protein concentrate, hay, and other 
feeds as older cattle would have eaten in a shorter time. Conscrpicntly, 
the age of the cattle has relatively little effect upon the number of 
animals that should be purchased to utilize a given amount of feed, 
if it is assumed, of course, that the fce<l supply i« equally well suitejl 
for finishing calves, yearlings, and 2-ycar-old stecr-s. (See Tabic 87.) 


Toble 87 

LrrEcT or Am: «»r Cattle er«»N the AxiorNTs or Fr.ri» 
flrgeiKCa to Attain “Choice” 

Ciilvp« Vo«rfinc« 


lia'iieU llu*hrU 


Fret) 

Pounds or Ton* 

Pound* or Ton* 

Piiunil* 

or Ton* 

com 

4^ S 


4<{ I 

2.fiM 

.V12 

I’rolrin con- 
(Ttitrntc 

452 0 23 

403 

020 

372 

0 Pl 

I)r>‘ roughsKC 

1.130 0 57 

I.IS.3 

0 5'1 

1.203 

orn 

• .Vverapr of the 

7 tnil« which afincar in TaWc 82 
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Effect of Age upon Qualify of Feeds Used. Although the uge of 

the cattle 1ms little effect upon the amounts of gram, protein con- 
centrate, and good-quality hay required to attain a good or choice 
finish, it exercises much influence upon the possibility of limiting le 
grain ration to something less than **1 full feed and supplying rnore 
roughage to take its place. Such a practice may be fairly satisfactorj’ 
with long yearlings and 2-ycar-olds but not with ciilves, which lack 
the digestive capacity for large amounts of bulky feeds. Two-year- 
old steers may be fed large amounts of silage or given free access o 
good-quahty hay without depressing their consumption of grain be ow 
tlic amount required to produce a satisfactory finish, whereas such a 
practice with calves would be almost certain to affect the finis i 
adversely. Calves usually arc fed at least 2i/> times as much gram 
as roughage after attaining a full feed. Two-year-olds and ycarlinp, 
on the otlicr hand, frequently cat only IV^ to 2 times as much gram, 
respectively, as the weight of roughage consumed. 

Tins fact is of much importance from a practical standpoint. 
When it is desired to utilize considerable roughage, such as silage or 
hay. yearlings or 2-yoar-old feeders should be purchased rather tlian 
calves It is often possible to put a fair “kiH’' on mature cattle b)^ 
feeding roughage alone. Calves fed on such a ration are not liKclJ 
to improve noticeably in condition. The small capacity of their 
{ligcstivc systems Mould limit their consumption of such feeds to 
little more liian the amounts ncccssaiy for maintenance and normal 
groMtli 

Tlie greatest difficulty experienced in feeding calves is getting them 
to cal a sufficient amount of feed to enable them to grow and fini^ i 
at the same time. Older cattle do not have this groMih requirement 
to meet; consetjiieiUly, a greater percentage of their feed is available 
for the production of finish or fat. Moreover, calves arc much more 
likely to develop peculiar eating habits tlian are older cattle. Mu't> 
or slightly siKiiIct! fee<l that would be eaten readily by older cattle is 
often rejected by ealvcs Liken iso. when coarse or stemmy hay i* 
fed to calves, a considerable portion is refused. Ko attempt shouli 
l>o made to feed calves unless tlic feetls at hand are of good qualitj- 
A somewhat more careful prep.aration of their ration is advisable m 
onler to nmder it more p.'iintnbic and tbcivby increase its conPumi>- 
lion. 

It should Ik- realizinl that cnlvc« are "babie.s” and, liencc, have o 
Ik* iK'tter sholterc-^l. more kindly treatoil. and fed with a little more 
rare than older animaN. Thi« can* doe« not mean, hon-ever, that tlicj 
^llou!d 1 h* ‘'eiKMlwl” along or f«I highly exjien'sive fctnls. 
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Effect of Age upon the Utilization of Pasture. Because of their 
limited capacity for feed, yearlings finish less rapidly on pasture 
than do older cattle. (There are relatively few calves available for 
grazing in the spring, since most of the calves bom the previous year 
are yearlings by then.) Fresh grass is a bulky feed with a high 
moisture content. Therefore yearlings scarcely get more digestible 
nutrients from pasture than they need for maximum grouTh, leaving 
little for the improvement of condition. Two-year-old steers, on the 
other hand, have little additional growth to make Consequently, 
nearly all the nutrients consumed above maintenance requirements 
are available for the production of fat. For this reason older cattle 
are more popular than yearlings in the better grazing areas of the 
country, where many cattle are sold for slaughter directly off grass 
^vithout the feeding of any grain. Even when grain is fed on pasture, 
yearlings finish less satisfactorily than 2-year-olds because they tend 
to cat too much of the green pasture forage to enable them to attain 
maximum finish. This docs not mean that yearlings do not make more 
gain per acre on pasture than 2-year-oIds, but that their gain is in 
the form of grovih rather than fat. 

Effect of Age upon Capifai Investment. Although feeder calves 
usually cost from $2 to S4 a hundred more than ycarlmg feeders of 
the same grade and from $3 to $5 a hundred more than 2-ycar-olds, 
they cost much less per head because of their lighter weight. This is 
a factor of great importance when feeder cattle arc Iiigli in pnee. 
For example, a 400-pound calf at 25 cents a pound costs 5100, x^-hcrcas 
a 650-pound yearling at 22 cents co«ts S143 and a 900-pound 2-ycnr- 
old at 20 cents costs $180. Consequently, $9,000 would l)c rcquirotl 
to buy fifty 2-year-old cattle, but only $5,000 would bo needed for 
the same number of calves. 

Calves, on the other hand, tie up capital in cattle and feed for a 
longer period, since they must Ik* fe<l for n longer time. They also 
require a slightly higher capital investment in buildings and equip- 
ment, because they require somewhat letter shelter than do older cjittle. 

Effect of Age upon fhe Flexibility of Feeding ond Monogement. 
Young cattle have a mnrkcti advantage over older cattle from the 
standpoint of their suitalnlity for different motliocU of fmling aiul 
management. Calves may be put on feeil immediately or earned on 
roughage and pasture for 5 to 12 month* befon* being started on a 
finisliing ration. Yearling*, too. may be roughe<l througli iho winter 
lint are lc*» satisfactoo" than Mlves for such a plan of fee<iing lieeau^e 
their gains are relatively slow and expi’n-ive Two-year-old st«rrs 
are usu.allv started on feed soon after their arrival at the farm, since 
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growth while they are on rations that are not sufficently abundant or 
nutritious to promote the formation of fat. 

Frequently men buy cattle of the age and weight that can most 
easily be made ready for market by the time they expect the highest 
prices for finished cattle the following year. Such a course of action 
is ideal in theory, but often too many cattlemen make the same 
“guess” as to when the market will be high, with the result that prices 
at that time are not very satisfactory. As a rule, the better plan is to 
purchase cattle of the age which is most able to utilize the feeds 
available and which will be in condition to sell to advantage when 
the feed supply is gone or when it is necessary to market them to 
av'oid a shortage of labor in the fields. 

Importance of Sex in Cattle Feeding. On the basis of sex dif- 
ferences, feeder cattle are classed as either steers, cows, heifers, or 
bulls. From the standpoint of numbers, steers are of more importance 
than the other three classes combined and are the only kind of cattle 
that can be found in fairly large numbers throughout the entire year. 
Table 88 shows the composition of the annual U. S. cattle slaughter 


Table 88 


CoMPO^moN OF Cattle Slaughter: EsriitATEO Perce.'itaob Fed, 
AWD pEBCE^TAaE DISTRIBUTION BY CLASS (1945-6G)* 


Year 

Total 

Slaugh- 

lert 

(1,000 

head) 

Fed Cattle 


Percentage by Clas-sJ 

Number 

(1,000 

he.nd) 

Percent- 
age of 
Total 
(%) 

Steers 

(%> 

lloifers 

(%) 

Coirs 

{%) 

Bulls 

and 

Sfapi 

(%) 

1945 

21,694 

6,936 

32.0 

45 8 

11.2 

39 1 

3.9 

1946 

19,824 

5,997 

30.3 

47.0 

11 6 

37.8 

3.0 

1947 

22,404 

6,341 

28.3 

44.0 

12.6 

3S.8 

3.7 

1948 

19,177 

5,805 

30.3 

44.3 

11.4 

40 6 

37 

1949 

18,765 

7,800 

416 

536 

11.3 

31 6 

3.5 

1950 

18,614 

7,411 

30.8 

630 

10 G 

32.6 

3.8 

1951 

17,084 

7,198 

42.1 

62.0 

101 

33.7 

4.2 

1952 

18,625 

8,013 

43.0 

64.5 

10.7 

31.1 

3.7 

1953 

24,465 

8,648 

353 

636 

11 6 

31.7 

3 1 

1954 

25,889 

8,893 

34 4 

50.3 

13.4 

338 


1955 

20,587 

10.071 

37.0 

48.8 

14.0 

34 9 


1956 

27,754 

10,642 

38.3 

61 1 

14 1 

32 8 



* U S.D A. Lirfitoek and ifeal Situation, 195S. 
t Includes (arm ulaachtcr. 
t Reported for federally m«i>octcd elaughtcr. 
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by class or sex condition. It n-ill be seen that steers make up about 
half of the total, and that less than half of the cattle slaughterc 
classed as fed cattle. It can safely be assumed that a 
larger percentage of the steers are fed before slaughter than s the 
case with the other classes. The trade m feeder cows and heifers 
assumes considerable volume only during the fall and eariy vm 
months, and feeder bulls have become so scarce that commission me 
usually ask for at least a week in which to get together a tni'kloa . 

Heifers, other than heifer calves, and cows arc better suite 
a short than a long feed. Older heifers have probably been bred 
prc^^ously to their appearance on the market and are likely o s i 
unmistakable signs of pregnancy if kept longer than 90 to 12 ays^ 
Even if evidence of pregnancy is not to be feared, it is sel om 
profitable practice to feed cows and heifers for as long as steers o 
the same condition and quality, since the market docs not require la 
female beef be in such high condition as steer beef. The mo^ attrac- 
tive heifer carcasses are produced by animals weighing 700 o 
pounds, showing good condition and finish, but not so fat ® 

wasteful. Heifers of this description sometimes sell for nearly tne 
same price as steers, and loads of mixed yearling steers and 
are often sold with no sorting. Animals in good condition at tins 
weight arc about 12 to 15 months old, at whicli age there is verj' 


little likelihood of the females’ being pregnant. 

Heifer calves finish a little earlier than steer calves. This, togctlicr 
with the fact that licifers ncc<l not bo so well finished ns steers, resu s 
in heifers being ready for the market some 0 to 10 weeks before steers* 
started on feed at the same time. However, inth only a single oat 
of calves on feed, a common practice is to send all to market toget cr, 
even though the heifers may be a little too fat or the steers a 
underfimshed Usually letter prices arc received if they arc so ( 
separately, when each has attained the finish desired for yearling 


cattle of that age and sex 

The gams made Ijy heifers- wliile on feed arc s-omewlmt snjn 
and more co'-tly than Iho'-c made by steers, as will be seen in Talde ■ 
Tins co-t IS due to the slower rate of growth of heifers. As previon*' J 
explainetl, the largest anti cheai>est gain‘< are secured during t ni 
penod of life when tlic rate of growth is most rapid. From this one 
wouhl expect that, as iK-lwern two animals, the one having the lug 
rate of growth wouhl show Iwth more rapid and more econonuca^ 
gams. However, ihi" lannl i*« of little practical im|>ortance for '« 
n-a'-on that stci-rs are usually hxl >evend weeks longer than are heifers 
Con'ixiiiejaly, any advantage they may have over heifers in rale am 
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Table 89 

Comparative Feeding Qualities op Steer and Heifer Calves 
When Both Are Fed the Same Length of Time 

Missouri Bulletin No. 314 


Minnesota One-half grain ration 

Bulletin Full-fed in winter; full-fed on 

No. 300 in dry lot grass in summer 



Steer 

Calves 

Heifer 

Calves 

Steer 

Cal\e5 

Mv'.', 

Steer 

Calves 

Heifer 

Calves 

Days fed 

217 

217 

182 

182 

32_> 

322 

Initial weitsht, Ib. 

451 

449 

359 

358 

358 

354 

Av. daily gam 

2.35 

2.27 

2.16 

1.04 

1.84 

1.64 

Av. daily ration. 

Shelled corn 

12.1 

12.1 

80 

hO 

8.3 

SO 

Prot. cone. 

2.0 

2.0 

1.1 

1.1 

1.2 

1.1 

Alfalfa hay 

16 

2.1 

3.2 

3.2 

18 

1.0 

Corn silage 

7.6 

8.9 

8.7 

6.9 

66 

(pasture) 

55 

(pasture) 

Feed per cwt. gala: 

Shelled corn 

617 

535 

369 

410 

462 

48.3 

Prot. cone. 

85 

88 

53 

68 

65 

CO 

Alfalfa hay 

CO 

93 

115 

102 

07 

118 

Corn silage 

322 

391 

400 

450 

297 

3.36 

Cost of cattle per 


$8 00 

$800 

$10 40 

$ 9.05 

$10 40 

$9 05 

Belling price per cwt. 

10 00 

9 60 

loco 

10 50 

14.45 

12 CO 

Ilcturn aboi e cost of 

feed (ex. pork) 

Q 43 

2.60 

8.30 

H 16 

3S.43 

21.14 

Dressing percentage 



67.3 

59 J 

50 5 

CO 3 


econoiny of gtiins at the time the heifers are marketed is likely to 
disappear during the remaining trecks they are continued on feed 
when their gains arc both slow and expensive relative to tlio«e made 
earlier. Indeed it frequently hapjicns that heifers make larger average 
daily gains and also clicapcr gains during a period of 5 or G months 
tlian do steers during a feeding period which is 2 or 3 months longer 
(see Illinois Experiment, Table 90). 

A factor of much greater importance than the relative rate and 
economy of the gains made Ii>’ steers and heifers is their relative 
selling price when mnrkcteil The marked preference of tlie Initcher 
and consumer for steer heef is probably foundetl largely on the fact 
that in the curly days of the beef industry mo-t heifers were retainiHl 
for breeding purposes, and the only "she” stock marketiTl were old 
cows Later, the heifers not nccilcil for the linn'ding licnl uen' 
a(lowi‘d to remain on the faniis and ranches until they were 2 year* 
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Table fO 


CoMPARATira 
When the 


Feeding Qualities of Steers and Heifers When Each Is 

Marketed 

Finish Required fob the Respective Sex Is Attained* 


Iowa Evp. Station 
(av. of 3 tests) 

Steer Heifer 
Calves Calves 


111. Exp. Station 


Steer Heifer 
Calves Calves 


Number of days fed 
Av. initial weight, lb. 

Av. daily gain 
Av. daily ration: 

Shelled corn 
Protein concentrate 
Alfalfa hay 
Com silage 
Feed per cwt. pain; 

Shelled com 
Protein concentrate 
Alfalfa hay 
Com silage 
Cost per cwt. in lots 
Selling price at Chicago 
Date marketed 

Return above fe<*<l cost per head 
(ex. hogs) 


240 

170 

200 

415 

406 

379 

2.18 

2.18 

2.35 

10.7 

9.1 

10.1 

1.5 

1.5 

1.5 

4.9 

5.4 

2.0 



8.1 

492 

433 

42S 

65 

65 

03 

220 

247 

85 



343 

$0.93 1 

$0.13t 

$ 9.90 

7.93 1 

C.40t 

12 85t 

July 18 

May 6 

July 13 

$I1.70t 

$0.78t 

$23.08 


140 

379 

2.50 

9.3 

1.4 
2.0 
8.2 

303 

54 

78 

319 

$ g.2s 

10.75 
May 14 
(I0.9-I 


• Mimeographed Heporw of CnIMceding Exiwriments. 

t Average of last 2 years; first year di*>canlCT! bccaU'e of abnormal market con 
ditions. _ .. 

JTlic cstim.ated value of the etcere rnw $10.65 per cwt. at the lime the lici ' 
were sold. Tlic market advanewl approximately $1 after this dale; the additiona 
$1.20 indicati"! enhiineeil killing merit arquiml during the la.«t 00 days of fetsling. 


old, since the mnrketiiiR of younRcr cattle was then verj" uncommon. 
The heifers usually wen* prcRnant and were not satisfactoo’ for further 
feeding; hence, they were sold to the packer for slaughter despite their 
thin condition. The carcn««e8 of tliese heifers, as well ns those of the 
old cows, wcn.‘ purchnscil by butchere who«e customers could but 
only cheap beef. Thus it has come nlmut thnt the sex of the carca.'-’* 
is regnnlcrl as an index of its quality, and hotels, clubs, and the ln'-’t 
butcher shop" seldom buy heifer carcases no inntter how goo<l or liou 
cheap they may l>e. Consequently the price of thc-e carcn«’-c.s c.innot 
rise alKjvc the relatively low ceiling at which the great majority se 
readily to the consumers who buy tlieirineat on the ba-is of price i»c 
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pound instead of quality. This price is reflected to the live cattle, 
with the result that heifers usually sell from S2 to $4 a hundred below 
the price paid for steers of similar quality and finish. Feeders, 
realizing that the market pays little premium for the finish required 
to make a heifer grade prime, usually market heifers as soon ns they 
grade high good or a little better. As a result the average price of 
grain-fed heifers is frequently $3 to $5 a hundred below the average 
price of grain-fed steers. 

Mention has been made of the fact that heifers acquire a satis- 
factory market finish more quickly than do steers. This point favors 
their purchase when a short feeding period is desired to permit selling 
the cattle before a seasonal decline in prices is expected to occur, but 
is a disadvantage if they reach a satisfactory market fini«h at a time 
of year when prices of finished cattle are relatively low. For example, 
heifer calves that are full fed during the winter are usually ready for 
market in May and June, when steers of the better grades command 


Table 91 

CoMPAnisoK OP Steetw ani> Heipebs fob Utiuzino Laboe Amounts or 
RouGnAOE AND Pastcbe, Aptbb Winen Tiibt abb Give.v a Smobt 
Feed op Gbaik m Dnr Lot* 
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relatively low prices, whereas steers of the same age and condition 
that were started on feed at the same time ordinarily arc fed until 
August or September, when prices are usually much higher. 

Steers usually are preferred to heifers for roughing through the 
winter and grazing on pasture the following summer because they 
grow more and therefore make larger gains on non-fattening 
Moreover, yearling heifers, after a summer on pasture and a short 
period of grain feeding in the dry lot command lower prices than steers 
because of the competition they encounter from the larger number of 
grass-fat heifers that are marketed in the fall. (See Table 91.) 
Short-fed steers do not experience serious competition from grass-fed 
steers, since most of the grass-fed steers are sold for further feeding 
rather than for immediate slaughter. 

Effect of Pregnancy. Producers often criticize the allegedly unjust 
discrimination against finished heifers. The packers reply by pointing 
to their inability to sell heifer carcasses to the select trade and by 
calling attention to the fact that a majority of the heifers are pregnan 
when purchased and therefore yield a relatively low percentage of 
dressed beef. Pregnancy, they say, is so common in female cattle 
that the buyer is forced to protect himself by buying all females on 
a pregnane}* basis. Thus producers have no scruples against breeding 
their heifers soon after starting them on feed, particularly since manj* 
feeders boHevc that pregnancy favors more rapid and more economical 
gains, both by lessoning fcodlot disturbances caused by heifers which 
arc in heat, and by hastening the attainment of a satisfactory’ market 
finish by increasing their tendency to fatten. 

It has long been recognized that pregnancy has an important effect 
upon the feeding and killing qualities of cattle. However, the precise 
nature and extent of this effect has been a matter of considerable 

Toble 92 

EFrECT OF PnEONANCY tPON THE DEVEI/JCMENT of Yf.ABI.INO IlEIFEn^ 
.\%’crngp (lifTercncr notc<i l)ptnrcn 5 pairs of bred and open lirifcrs 
duririR the first 150 da>s of RCHtation 

1. Inrrcaw* in hi at wUIht* 

2. “ “ circ. of pautidi 

3. “ “ width of loin 

4. “ “ IcnRth of txxly 

5 . Gain in wcicht 
f>. Drr,««inE iH'nTnt.acc 

~ • Phnoi. Expenment St.-Uinn. ITnpul.H.hwl DnUa 


7 Wt. of erwn hi<lc “ 

a Wt. of uterus 

9. Scon? of drciw 1 <-iirca-’<« + 2.<o 

10. Wt. rtf rarra*'* loan “ 

11. fat +27.7 

12 M it •> 



275 


AGE AND SEX IN GROWTH AND FINISHING 

disagreement. Some feeders have advanced tlie thcor>' that tlic 
embrj'o imposes a tax upon the young mother and thereby interferes 
with her growth and development. Others have regarded the relation- 
ship between mother and fetus ns sjunbiotic, whereby the well-being 
of the mother is enhanced by the presence of the J'oung in vtcro. 
Results of experiments carried on at the Illinois station are sum- 
marized in Table 92. Indications arc tlmt both these theories are in 
some respects true. Followng is a summary' of the rc.-sults of a paired 
comparison of open and bred yearling heifers fed equal quantities of 
feed for approximately o month-s. Each pair was slaughtered on the 
150th day of the gestation period of the pregnant heifer. 

1. Activity. Bred heifers were less active than open heifers. Tlicy 
spent more time lying donm and were more gentle and more easily 
handled. 

2. Appetite. Although both bred and open heifers were fed at tljc 
same level of intake, the bred animals showed a de«irc for more feed 
than the open heifers eould be made to consume. 

3. Growth. Pregnancy exercised a noticeable inliibitory cfTcct upon 
growth. This cfTcct was apparent in the decreased rlevclopmont of 
the rear quarters and in the smaller size of the bones and interna! 
organs. 

4. Rate of Gain. Pregnancy had no appreciable effect upon skeletal 
gronih, nor did it nffect the rate of gain in weight during the first 
5 months of gestation. 

5. Apparent .Slaughter Merit. Pregnaney Iiad an unfavorable 
effect upon the apparent slaughter merit of the heifers, a** was inilioatcfl 
by consi.«tently lower scores as^ignifl to the bred heifer.^ »t tlie end of 
150 day.s of gestation. Tlsrse bej/ers wen* rritjcjzc'd severely on 
"straiglilncss of lines” and '‘sniootbiie'« of fini‘'b ” 

G. Dres-siag Percentage. Tltc fKwni.vg/* of ihv bmf and 

ojwn heifers wn*- almo-t the same when cntculated on their weight- 
after an overnight fa«t. Apparently the lighter Imles. head-, shank-, 
stomach.-, and otlicr item- of ofi’.'il overcame a large part of the hamli- 
cap impo-e<l by the pregnant iiteni-. winch nveragi-*! alxnit 30 {Kiund- 
at the time of slaughter 

7. .\ppenrnncc of the ('arcana. Pn*gnanry hatl a iiiark»-<lly favomtde 
effect upon the npfK-aranre of iho dit— «1 e.arr.i— TTie rarra*-**- of 
the pregnant heifers wen* no!ire.abIy In-ller fim-he>l Init not to tin- 
extent that they wen* rritiriie«l for U-mg '‘wa-ty ” 

8 llVi/i/ir of Whotcanlr Cota No ifft-rt of f)rt-gnnnry upon the 
n-lative weiglit of tlie whoIe-ale nit- na- ol»-en«tl except m the fi.ank, 
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loin end, find round, all of which were significantly lighter in the bred 

than in the open heifers. , * 1 , v j 

9. Physical Composition of the Carcass. The carcasses of the bred 
heifers contained approximately 5 per cent more fat but 3.5 per cent 
less lean and 1.5 per cent less bone than the carcasses of the open 

heifers. * « t 

10. Color and Firmness of Fat. Pregnancy had no significant ettect 
on the color of either the fat or lean meat. However, the back fat of 
the bred heifers was slightly softer than that of their open mates. 

The findings of this experiment apparently justify the breeding of 
full-fed yearling heifers 3 or 4 months before they are to be marketed 
They also render untenable the claim of market buyers that finishc 
yearling heifers, like cows, must be bought at a considerably lower 
price because of the probable losses due to pregnancy. However, as 
long as market buyers have this opinion, producers will do well to 
recognize it and market their heifers open or at least no later than the 
fourth month of gestation, since pregnancy is clearly apparent by the 
end of the fifth month. 

An injectiblo form of diotbylstilbestrol, marketed under the trade 
name of “Rcpositol,” is now being used by veterinarians, with approxi- 
mately 70 per cent effectiveness, in aborting pregnant heifers at about 
the fourth or fifth month of pregnancy. There are some temporary 
physiological aide effects, such as uterine prolapse in the extreme cases, 
but in general the practice is successful and fccdlot performance con- 
tinues to bo normal. 

Spayed vs. Open Heifers. One of tbc principal objections to 
feeding heifers is the disturbance caused by their coming in beat. 
When a carload or more of heifers are fed together, hardly a day 
passes without one or more animals being thus alTectcd, so that the 
herd is frequently in a state of excitement and unrest. Obviously 
such conditions are not conducive to rapid and economical gains. 

In orilcr to avoid the disturbances caused by in-hcat heifers, pro- 
ducers sometimes resort to spaying. More heifers arc not spayed 
because of the extra cost of such feeder heifers and the failure of the 
market to pay suITicicnt premiums for such heifers to cover the extra 
cost. The principal advantages claimed for spaying arc a more 
tranquil disposition in the animals during the feeding period and a 
somewhat higher price for them when they are marketed. However, 
spayed heifers seldom have made ns large or a** economical gains or 
have altaine<l high a fim-^h as open heifers in feeding experiment'' 
in which they have been compared. Apparently the removal of the 
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Table 93 


CoMPABATivE Feedinq QcAtrriEs OP Steers, Spayed Heifers, and Open Heifers* 


Avenf« o( Two Tuts 
1924-2Q 

Yearlings 

Calvea 

Steen 

Spayed 

Heifera 

Open 

Ileifen 

Steen 

Spayed 

Ueilert 

Keifera 

Av. initial weight, lbs.. . . 

635 

589 

570 

382 j 

386 

390 

Av. daily gain 

2.10 

1.89 

2.15 

2.07 

1.66 

1.92 

Feed per !b. gain; 







Shelled corn 

702 

723 

665 

502 

619 

544 

Alfalfa hay 

340 

3S0 

340 

287 

355 

310 

Initial value per cwt 

$7.90 

S6.40 

$6.15 

$7.60 

$5 50 

$6.25 

Final value per cwt 

9.65 

8.65 

8 75 

9 40 

9 40 

9.25 

Dressing percentage 

' 60.17 

59.78 

60.67 

57.25 

59 03 

60.72 


• Nebraska Bulletin 252. 


ovaries retards the growth and development of young heifers in much 
the same way that castration retards the gronth and development 
of male calves. Spaying by simply severing the oviduct insures that 
pregnancy does not occur but produces no benefits otherwise. 

Since spayed heifers gain less rapidly than open heifers, spaying 
cannot be recommended on the ground that it lessens activity in the 
feed lot and thus results in faster gains. As a matter of fact, dis- 
turbances caused by in-heat heifers usually are most noticeable during 
the first few weeks of the feeding period and tend to become less and 
less frequent as the heifers approach market finish. Consequently, 
any advantage possessed by spayed heifers must lie in the certainty 
that they are not pregnant and therefore may be purchased for a long 
feeding period without danger of their being far advanced in gestation 
by the time they are ready for market. 

Feeding Cows. Large numbers of cows are marketed each fall by 
farmers and ranchers. Many of these cows have been suckling calves 
all summer and are veiy thin; consequently, they frequently are 
considered satisfactory for feeding, particularly if they can be bought 
for only about half the cost per pound of choice feeder calves and 
yearlings. 

Although feeder cows often appear to be worth the money when 
they are bought in the fall, thqy frequently prove to be a rather sorry 
bargain by the time they are marketed. Many misfortunes may occur 
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when they arc sold. Men who buy cows to feed frequently change 
their plans upon discovering that most of the cows appear to be 
pregnant, and they decide to keep them until fall and fatten them 
after the calves are weaned. Then, however, the grain already fed 
yields little return, since the flesh put on during the winter is lost to 
a large extent during the suckling period. Seldom do all the cows 
kept prove to be in calf. These barren cows may be sold directly 
off pasture the following 'fall, but if sold at this time of year thej' may 
not bring much more per pound than they cost a year earlier. 

Cows fed during a period of rising prices frequently return very 
satisfactorj' profits and yield a high return on the amount of money 
invested. Also, the return realized per bushel of corn fed may be very 
high for the reason that cows usually are fed a limited grain ration 
or a full feed for only a short time. 
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Which age and sex of cattle to buy are only two of the many 
questions that confront the man needing feeder cattle. In addition, 
he must decide between animals of one breed and those of another; 
and between top-quality feeder steers, which cost perhaps 30 cents 
per pound, and nondescript, trashy cattle, which can be purchased at 
almost half this figure. At roost seasons of the year feeder cattle of 
all kinds are available in fairly large numbers at any of the larger 
markets. Naturally certain markets have a reputation for affording 
unusually good selections of cattle of a certain breed or grade. Kansas 
City and Denver, for example, are recognized as probably the best 
markets at which to buy high-grade Hereford calves; Omaha, as a 
good place to buy, in late summer or early fall, hea^’y, grass steers 
suitable for a short feed; East St. Louis and St. Paul, as places where 
lower-grade feeders are found in large numbers. If a large number 
of cattle of a given kind arc to be bought it is usually best to go to 
that market at which the supply is likely to be the largest. However, 
if only a carload or two is wanted, the market nearest at hand is 
usually able to furnish them at the low-est cost, freight and other 
expenses considered. 

Kind of Cattle to Buy, No hard and fast rule can be laid down 
as to what kind of cattle is best to feed. Many factors must be taken 
into account in deciding this question. Without doubt, the strength 
of the demand, in relation to the supply, both for tlic feeder animals 
and for the finished beeves is likely to be the chief factor in deter- 
mining the profit made from the fewUng operation. Low-grade cattle 
may prove just as profitable, or mom profitable, as choice or fancy 
fccilcn) if they arc purchased at a time when the supply of such 
animals is greater than the demand, and sold when the supply of 
cheap beef is relatively small. On the other hand, it frequently 
happens that the supply of prime, well-finished steers is so small that 
they enjoy a market nil their own. Under such conditions the profit 
2S0 
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made on such cattle is relatively large, even though the price paid for 
them ns feeders seemed at the time unreasonably high compared rvith 
quotations /or piainer cattle. 

The conditions under which the cattle ore to be fed and the way 
the}' are to be handled should receive first consideration in deciding 
on the kind of cattle to buy. For a long feed in which a liberal 
allowance of grain is furnished, only the better grades of feeders should 
be purchased. Medium or common feeders, on the other hand, can 
never be made into “market toppers,” no matter how long they are 
fed nor how excellent the ration. To feed such cattle large quantities 
of expensive feed is likely to prove a wanton waste of money- As a 
rule they should be fed for a comparatively short time and the cost 
of the ration should be held at a low figure by the use of considerable 
roughage. 

Kind of Cofile Being Fed. As mentioned in Chapter 11, grade in 
a stockcr or feeder steer is determined by bis predicted potentiality 
as a slaughter animal. Feeding finishing rations for a period of time 
longer than that usually required to finish a feeder to its correspond- 
ing slaughter grade sometimes upgrades on animal, but this is not 
usually a recommended practice, because only a /eo' animals out of 
a drove will make it. If one assumes that most animals were graded 
properly as feeders and fed according to their expected outcome, then 
data such as those in Table 95 can be used to estimate the percentages 
of the various grades of feeder cattle fed. 

Market Classes and Grades of Slaughter Cattle. Official 
United States Department of Agriculture standards have been estab- 


Toble 95 

Percentage Composition or the Beep Sopplt bt Grade* 
(1947-1956) 


Percentage of Total Beef by Grade 


Year 

Prime 

(%) 

Choice 

(%) 

Good 

{%) 

Gaauaenial 

and 

Standard 

(%) 

Util- 

ity 

(%) 

Canaer 

and 

Cutter 

(%) 

1947 

4.3t 

26.7 

19.8 

180 

16.6 

14 6 

1952 

60 

36.2 

18.7 

24.0 

12.7 

12.4 

1956 

42 

32.8 

2\.\ 

15.9 

12.9 

13.1 


* U.S.D.A., Ltteslock and Meat Sttuabon, Marefa, 1958. 

t Based on percentage of total weight of beef supply rather than on number of 
head slaughtered 
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lished for slaugJiter cattle and beef carcasses just as for stockers and 
feeders. The slaughter grades or, as sometimes called, “on foot” or 
“live” grades are based on the predicted carcass grade of an animal 
after slaughter. Color of fat and lean, interspersion of fat and lean 
(marbling), and ago as determined by bone condition are factors of 
importance in determining carcass grade which cannot be accurately 
assessed by examination. of the live animal. For this reason slaughter 
and carcass grades do not always correspond, but experienced buyers 
do not often miss their evaluations to any great degree. 

Figure 65 shows rear and side views of the more common grades of 
slaughter steers. Slaughter heifers would be expected to have corre- 
sponding conformation and degree of finish. Table 96 lists the various 
grades of slaughter cattle. 

Government grading of beef carcasses is done at the request of the 
packer and thus is a voluntary' program. Most government agencies 
such as the Army and Na\'y, and many chain stores, as well as 
restaurants, railroads, and hotels, buy their beef on the basis of 
government grades. Government graded beef can be identified by 
the puiqde shield, bearing the letters "USDA” and the name of the 
grade, stamped on nearly all retail cuts. Almost all major packers 
have their own system of labeling the respective grades of beef as well. 

The specific grade assigned to a slaughter animal by a grader is 
determined by its relative excellence with respect to conformation, 
finish, quality, and maturity or age. Conformation is related to cut-out 
value or the proportion of higher-priced cuts in relation to the whole. 
Finish refers to the degree of fatness as well as the quality and 
distribution of the fat. The latter factor is believed to be associated 
with palatabihty, tenderness, and quality of the individual cuts of 
meat. Quality refers to the over-all symmetry and smoothness of the 


Table 96 

Market Classes anp Grades or SuAUaiiTEn Cattle* 

Market Class Market Grade 

Steers Prime, Choice, Gcjod, Standard, Commercial, Utility, Cutter 

Heifers Prime, Choice, Good, Standard, Commercial, Utility, Cutter, 

Caaner 

Cons Choice, Gootl, Standard, Commercial, Utility, Cutter, Canner 

Bulls Clioicc, Good, Comnicmal, Utility, Cutter, C.inner 

StaRs Choice, Good, Commercial, Utility, Cutter, C.inncr 

Calves Prime, Choice, Good, Commemal, Utility, Cull 

• Ba-spiJ on U S.D \ , Uirrstoci and ^fta^ Situation, July, 1955 



fICr. <84 Fancy feeders are required to make prime slaughter beasts such as 
these Angus-Shorthom crossbreds. A small percentage of choice feeders can e 
made prime if fed long enough, but costly gains usually more than offset hig er 
selling price in this situation. (Com Belt Farm Dailies.) 

animal as vrell as the refinement of head, hide, and bone. The degree 
of maturity in the live animal is appraised on the basis of the physica 
characteristics associated with age. In the carcass, color and hard- 
ness of bone are the principal indicators of age. Youthfulness an 
finish are both believed to be associated with palatability. Pre- 
liminary research data indicate that tenderness and palatability are 
heritable It is conceivable that, in the future, selection for these 
traits may result in cuts which are tender and palatable without the 
necessity of feeding to the degree of finish found in high-choice or 
prime cattle. 

Importance of Type. Cattle feeders differ in their opinions as 0 
which type of steer is most profitable to feed. Some prefer sma , 
compact, low-set animals, believing that they finish more readi y, 
have a higher dressing percentage, and produce more shapely car 
casses than the conventional type of steer. Others favor large, 
gron-thy cattle with plenty of bone and substance, believing that sue 1 
animals make faster and cheaper gains and return more dollars per 
head because of their greater weight. Numerous tests have een 
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made to obtain information on these points, but feir of them have 
disclosed significant differences between the two types. Although the 
large-type steers usually have gained at a somewhat faster rate, 
seldom has there been a significant difference in feed conversion, as 
seen in Table 97. 

Although the small and large types of cattle have not, as a rule, 
shown marked differences when both were full fed for the same length 
of time, it is possible that one type may be better suited than the 
other for a deferred g’stem of feeding in which young animals are 
carried on roughage and pasture for 6 months to a year before they 
are given a finishing ration. Such an experiment has been carried out 
at the Kansas, Ohio, and Oklahoma Experiment Stations under the 
auspices of the American Hereford Association. For this method of 
feeding the medium type was sli^tly more profitable than either the 

Tobie 97 


Effect of TrFs of Feudbr Steers opo.v the mtd 
Econout of GjUh and upon tub Carcass Merit 



Calves 

Average of 3 Tnals* 

VaarliBCB 

Average of B Tnala^ 


SmaU 

Typ« 

CooveB- 

tMoaliype 

Conpaet 

Type 

Medium 

Tjre 

Type 

Average initial weight, pounds . ■ . 

338 

4(2 

722 

752 

785 

Average total gain 

351 

438 

350 

3G0 

373 

Average daily gain 

Percentage gain (gain ^ initial 

1 79 

2 14 

2 03 

2 14 

2 22 

weight) 

104 

JOG 

48 5 

47.0 

47.5 

Total feed consumed daily, pounds 
Total feed consumed daily per 100 

12 5 

15.1 




lb. av. live weight . 

Total feed consumed per hundred- 

2 43 

2.42 




weight gain 

Dig. nvtrients per hundredweight 

702 

707 




gain 

476 

479 




Feeder grade* 

5.1 

4 4 




Fat steer grade* * 

4 4 

4 3 

5.3 

5 5 

5 6 

Carcass grade* 

4 5 

4 4 

5 1 

5 1 

5 1 

Dressing percentage 

57.7 

1 

58 9 

57 4 

57 7 1 

58 4 


* Colondo Acncultunl EzpcnmrDt SUtloo. Muncosrmph Report. Koreisber. ISSO. 

Afexieo Agricultural Expenmeal StMtha. Jounul ot Amaui Scicaop. Vol. S, So. 4, IMS. 
•Gradmcayatem*. tl> Colorado ft • laacy oeprixn*. ft — etolec. « - t<»d. 

<2) New Mtueo' S • cboieo. 5 • )e» choice, ft - b{«b cooS. 
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small or large type, if all calves ■were purchased at the same price per 
pound. If, however, they had been bought at the same price per head, 
the large and medium types would have returned the same profit, 
since the market value per head less the feed cost would have been 
nearly the same. (See Table 98.) 

Importance of Beef Type. It is generally conceded that cattle of 
pronounced beef type are more satisfactory to feed than cattle of 
dairy type. The belief is also common that the greater width and 
more compact form of the beef steer are conducive to more rapid and 
more economical gains than can be obtained from a dairy steer fed 
under similar conditions. Feeding trials do not bear out these con- 
tentions. Instead, they show comparatively little difference between 
the rate and cost of gains made by animals of these two types. Feed- 
ing experiments do emphasize, howiver, the advantages possessed by 
the steer of beef type in regard to the nature of gains, the quality of 
flesh, distribution of fat, and dressing percentage. As a result of 
these advantages, the selling price per pound of the beef-bred animal 
is very much higher than that of the dairy-bred animal. 

Table 98 

Relative Value of Small-, Medium-, and Laroe-Size Hereford 


Calves for a 

Deferred Ststem of Feeding* 



SmaU 

Medium 

Larss 

Average initial weight, pounds 

401 

419 

442 

IVinteriag period 150 days 

Average gam 

169 

172 

197 

Summer grazing period 98 days 

Average gain 

108 

115 

114 

Late summer full-fceiUng period 

101 days 

Average gain 


233 

231 

Total gam 319 days 

503 

620 

542 

Final w eight 

906 

939 

984 

Feed cost per head 

lYinter period 

528 54 

$28.40 

529.51 

Summer grazing period 

$11 00 

$11 00 

511.00 

Full-fed period 

$47 20 

548 02 

549 43 

Total feed cost per bead 

$86 74 

$87.42 

589.94 

Feed cost per cwt. gain 

$17 18 

516.81 

516.59 

ScUmg price per cwt. 

$25 S3 

525.78 

$24 87 

Dressing percentage 

57 8 

58. 1 

57.7 

Average carcass grade 

Low choice* 

High good* 

High good' 


• The American Hereford Journal, March 15, 1951. 

* New pwlinR stamLirds 
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Table 99 


Comparative Feeding Qualities or Deep and Dahit Steers* 
(Weighted average of 3 trials) 


Averse* Time Fed — 217 Daj* 

IWf-Type 

AoKin 

Croas-Rred 

Ansu«.IIoLitmn 

D»lry-Tyj>« 

llolatria 

Initial weight 

475 lbs. 

535 lbs. 

405 lbs. 

Final weight 

050 

980 

015 

Average daily gain 

Average daily ration: 

2 10 

2.05 

2.37 

Shelletl corn and onta 

10.4 

10.7 

10.5 

Nit. concentrate 

1.7 

I 7 

1 r> 

Corn fiilage 

It 8 

11.0 

11. 2 

Alfalfa hay 

2.9 

3 0 

2.0 

Feed cost per cwt. gain 

$12 20 

$13.25 

$11 15 

Initial value per cwl 

10 40 

10 00 

7 40 

Final value per cwt 

13.00 

12 15 

10 10 

Return per head over feed cost 

15.75 

C 30 

1 5 55 

Dressing percentage 

Grade of ctitcas^ct 

Cl.l 

01.7 

58 4 

(Total of 3 trials) 

8 prime 

12 choice 

1 grwl 


12 cboiec 

8 good 

22 mnlmm 


4 good 

2 mnlium 

1 fair 

Color of Carcaiu Fat 

White 

DTirtc 

Rlui-h IVhite 


* lVI»o?nain Stin>rryir*|>N«<i Rri«>rl. 1979. 


DtirinK three con'cciitive years the Wi«eons5n station earrinJ on tJir 
feeding experiments sumnmrize<l in Talde 09 involving the feedmg of 
Angus, Holstein, nnil rro*-<-hrc<| AngU'—IIoNtein calves of nppnixt- 
niatoly the same age. Although >ome ilifTcrenrcs were fouml in the rate 
and economy of gain* made !»y the various lot«, more important 
difTercnccs were no(e«l in the killing quaU(ie< of tin* cattle and m l!i< 
grade of the beef pro<lure«l Whereas the earra'<es of the Angu* 
steers were “uniformly hloeky, thick, with •liort shank', smootfi 
thick and well covrmi tlimugliout with a relalnrly small nintnint of 
kidney fat.” the earrafe* of the Hohtem steer' were ‘•angular .and 
long, lorn Weak, foreaiuarterx heavy and rliank* long. Larking unifonn 
tlurkne*-* ihtn extrnnr roxcring. kidmy fat hr.avy m pro}>'>rli<i'i to 
exterior fat " A« wa* to In- rxj»eent!. the earra»*»-« of th'* rrfM«*t'rid 



FIG. 47. Western raised and Cora Belt fed prime steers such as these provide 
a market for at least 75 bushels of eom per head. Grain deficit areas, with 
relatively more roughage to market, are associated with cow herds or short-fed 
cattle. (American Shorthorn Association.) 
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Table 100 


Feedwo Daikt Alta BEsr Steers* 
(154 days — 6 Bteera per lot) 



Dairy Steers 
Holst ei& 

Beef Steers 
Aberdeen-Aoeus 

Average Age 

11.5 mos. 

10.5 mos. 

Condition at Start of Trial 

Thin 

Fair market 

Initial Weight : 

626 lbs. 

condition 

632 lbs. 

Daily Gains 

2.57 

2.21 

Daily Ration 

Concentrates 

16.50 

14.80 

Dry Roughage 

G.eo 

3.80 

Feed per Pound Gain 

Concentrates 

6.42 

6.70 

Dry Roughage 

2.57 

1.72 

Initial Value per cwt 

S4.25 

87.00 

■Selling Price la Pittsburg 

$S.SO 

10.75 

Shriokago during Shipment 

4% 

5.8% 

Dressing Percentage (Cold) 

56.00% 

CO .72% 


* Oblo UoatUT Biillctiii. K»T.*D«e., 19?}. 


to happen under such condUions. The trial is in reality a comparison 
of thin dairy steers with beef steers "already in fair market condition.” 
With this advantage the dairy steers would be expected to excel the 
beef steers in rate and economy of gain. 

It has already been stated that the best kind of cattle to buy 
depends upon the nature of the fccfl and jiasturc supply, the conditions 
under which the entth arc to be M ami hamiicti, and the rciativc 
market price of the different grades. No hard and fast rule can be 
laid clown for feeders to follow year after year in the purchase of their 
cattle. The majority of feeders should and do follow the con«crvative 
plan of handling cattle of average quality as represented by tlie goinl 
and choice grades, leaving to the more experienced and venlure«ome 
men the fancy and common grades. However, this statement docs not 
apply to steer enlve«, the lower grade? of which, if full fed until they 
are sufTieicntly well-fini«hcd for their grade, arc ready for market in 
the late spring or early summer when their selling price may l>e $3 to 
$5 a hun<lrcd lower than that of choice yearling* fed to their rc«pcctivc 
grade ami marketed in late summer or c.arly fall. Con«cqucntly, the 
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purchase of feeder calves falling below the good grade should be 
avoided unless they can be purchased at an unusually low price, 
should also be realized that losses from death are much larger ui 
low-grade calves than with low-grade animals of greater matuntj-. 

The comparative advantages of the different grades of yearling and 
2.year-old steers are well set forth in Illinois Bulletin 90. Extracts 
of the summary* are quoted below: 


1. A feed supply higher in roughage than concentrate, and a shorter 
feeding period tend to favor the feeding of the lower grades. 

2. Well-bred steers possess greater capacity for consuming large 
quantities of feed than do steers of a more common grade, especially 
in the later weeks of feeding. 

3 The greater the cost of feed used, the greater the advantage m 
favor of the better grades. 

4. As a rule, the better the quality and condition, the younger tnc 
cattle. . , 

5 Opportunities for larger profits, and losses as well, He mth le 
better grades of feeders. 

6 Tlie grade of cattle on which the finishing will return the greates 
profit will depend upon the following considerations: 

n. Tlie relative cost of the various grades per hundredweight. 
b. The cost of feed. 

e. The method of feeding and time of marketing. 
d. The range in prices between the different grades of fat steers a 
the time the cattle arc sold. 

7 The better the gnade of cattle, the higher the percentage o 
dressed beef. 

8 Low-graile cattle carry larger percentages of internal fat than < o 
the better-bred ones, and there npiicars to be a more abundant anc 
nuirc evenly distributed layer of surface fat on the bcUcr-bretl steers. 


D.ata gathered in De Kalb County, Illinoic, by the United Sta e^ 
Department of Agriculture and the Univen>ity of Illinois throw furt ur 
light upon the footling qualities «*f plain and well-hrctl cattle. Tie.e 
figures are the result of records kept on the feeding operations of some 
40 practical cattle fce«ler.«, who handlctl their cattle according to t leir 
u«ual mctluHls of management. It will he ob-'crved that the gotK 
steers were on feed a full month longer than tho.«e grading common 
but that, notwithstanding this fact, the gains of the goo<l 
both larger and cheai>cr for the entire time they were fe«l- ^ 
results temi to refute the claim sometimes made that the gain* m-''* ‘ 
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Table TOI 


Comparison op Good and Common Steers onder Actdad Farm CoNomoNs* 



Good Steer* 

CommoD Stee 



26 

1785 







821 lbs. 








1.32 

Feed per cwt. Gain 










8 


$7.00 





1.62 

1.90 



• U,S.D.A. Mimeographed lAsaflet, "Two Steers on the Same Trail." 


by common steers during t\ sliort "warming up" feed arc as large and 
as economical ns those made by better animals over a longer period. 
(See Table 101.) 

Effect of Grade upon ihe Time end Feed Required fo Attain a 
Given Finish. The results of an extensive experiment conducted at 
the Illinois station with the more common classes ami grades of feeder 
cattle arc summarized in Tabic 102. Tlic plan followed was to feed 
similar rations to three lots of a certain class and grade of feeder, 
with the first lot being slnuglitcrc<l when it was felt that the caitle 
would yield carcasves grading one grade below the feeder grade, the 
second wlicn it rcachwl the slnughlcr grade corresponding to the 
feeder grade, and the third when It rcnchcil the .slaughter grade nho\r 
the feeder grade. It will be seen that a jioorer job of r'tjm.ntmg the 
carcass grade wa« done in the Iieifcr lot* than in the *tcer lou 

fmporfanee pf Skill In the Selection of Feeder Cattle. The 
ability to C'^timatc quickly the rclath’c merits of diflcrcnt drove* of 
fcctlcr cattle and the skill in selecting ihnfly. healthy nminnl- that 
niU make rapuf and cenn*m«cal gain* can fx* .arf|uircif onfy by 
experience and practice Fuch alulity pay* off in dolLar* and cent*, 
however. a« may l>e seen from the Knn«n* exi>enmcnt« reportn! in 
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Table 102 


Time and Feed REQurasD to Finish Beef Cattix 
TO Vabiods Siaughteb Grades* 


Av. 

Ini- 

tial 

\Vt. 

Ob.) 

Av. 

Daj's 

Fed 

Days± 

from 

Middle 

Grade 

Av. 

Final 

m. 

(lb.) 

Av. 

Total 

Gain 

(lb) 

Av. 

Daily 

Gain 

(Ib.) 

Total 

Com 

Fed 

(bu.) 

Corn 

per 

Cwt. 

Gain 

(lb.) 

Cost 

per 

Cwt. 

Gaint 

(S) 

Av. 

Car- 

cass 

Grade 




Chfnce Sleer Caltea 





145 

-90 

771 

291 

2 01 

24.4 

405 

17.37 

Good 

4S0 

235 

0 

93S 

458 

1.95 

42.S 

476 

19 29 

Choice 


33S 

-i-123 

1,163 

683 

1.91 

67.4 

653 

21.48 

Prime 




Cho}et Heifer Coliea 





154 

-83 

714 

284 

1.84 

23 6 

398 

17.22 

Good 

430 

237 

0 

871 

441 

1.86 

41.8 

484 

19.54 

Good 


208 

+31 

032 

502 

1.89 

49.2 

507 

20.14 

Choice 




hledium Yearlinn Sletra 





69 

-52 

934 

154 

2.23 

11.0 

400 

32.28 

Comm. 

780 

121 

0 

1.073 

293 

2.43 

23.2 

444 

22.20 

Good 


164 

+43 

1.153 

373 

2.48 

34.2 

514 

24.82 

Choice 





Good Yearling Sleers 





95 

-62 

891 

231 

2.43 

20.3 

377 

17.65 

Comm. 

660 

U7 

0 

1.015 

355 

2.42 

34.8 

453 

19.50 

Good 


208 

+61 

1.135 

475 

2.28 

63.2 

533 

21.78 

Choice 




CAotce Yearlino SHem 





111 

-85 

902 

252 

^>07 

233 

385 

10.30 

Good 

710 

19G 

0 

1,120 

416 

2.12 

433 

405 

21.51 

Choice 


31G 

+150 

1,3S3 

073 

1.94 

S3.7 

618 

25.17 

Prime 



Gootl Yearlma llet/ir 

•» (Bred H'Acn PurcAasrd) 




73 

-73 

798 

183 

2.49 

15.7 

476 

20.30 

Comm. 

615 

14G 

0 

90S 

293 

2 01 

25 8 

492 

21.83 

Good 


203 

+57 

1.120 

411 

203 

39.7 

541 

22.97 

Choice 




Goo)l Yearling Ifei/ert (Open) 





SO 

-65 

6S7 

162 

3.01 

9.7 

337 

16..30 

Comm. 

5it5 

155 

0 

7(H 

379 

1.79 

23.2 

400 

20.39 

Low C5o(xl 


20-1 

+49 

SS3 

35S 

1.76 

32 5 

402 

21.10 

Good 




Gooil rtee-Krar-OU .Sfeer* 





2S 

-OS 

826 

81 

2.85 

5.4 

337 

12.11 

Comm. 

745 

Of. 

0 

970 

331 

2.41 

23.5 

56S 

10.48 

Good 


200 

+ 101 

1,192 

447 

2.23 

50 9 

713 

24.10 

Choice 


• niinotx Kiperiment Scation. unDublishvd data, lDSG-1053. ^ 

t Feo<l JTICM Com, $1.50 por bu.; protom concentrate. S90 per ton; clover hay. $- 
per ton; com silaco, S12 per ton. 
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Table 103. In these experiments the steer calves that were selected 
as probable good gainers made larger and cheaper gains and sold for 
a higher price when marketed than the calves that showed less promise 
at the time they were started on feed. As a result they were much 
more profitable. The buyer who can go into a drove of 100 steers and 
sort out the best 50 or 60 head has a big advantage over the man who 
is satisfied with a "gate cut” of the number he desires to buy. Most 
unfortunate is the man who arrives on the scene after the selected 
cattle have been shipped and, in the absence of any better cattle in 
the yards, buj’s the "culls” at a price only a little below that paid 
for the top end of the drove. 

So difficult is it to select feeder cattle, especially when one buys only 


Table 103 


Results of Selecttko Feeder Calves for Factors IjraiCAHNO 
Rapid and Economical Gains 


tob« 

Pint T«9t. IMfr- 
m?. 209 D»yi* 

Becoad TmI. 19I7~ 
1948. 224 Dk>-sr 

Hurd Test. 1948- 
1949, IPODsrst 

ProbsbU 

Good 

Probablo 

Poor 

Osiiten 

Probable 

Good 

Probable 

Poor 

Caasen 

Probabli 

Good 

Gai&en 

! Probable 
Poor 
Oaiaen 

Average mitisl weight, pounds 

454 

383 

455 

373 

492 

403 

Average final weight, pounds 

825 

706 

888 

757 

874 

78S 

Average total gain, pounds ■ 

371 

323 

433 

384 

3S2 

385 

Average daily gains, pounds. 

1.77 

1.54 

1.93 

1.71 

2.01 

2.03 

Average daily ration, pounds 







Ground shelled corn 

9.5 

9,1 

9.4 

8.7 

9.9 

93 

Cottonseed meal 

1.3 

1 1.3 

1.2 

1.2 1 

1.8 

1.8 

Aih» sorgo , 

10.5 

I 7.6 

13 5 

7.5 1 

89 

80 

Hay (alfalfa and prairie) 

1.3 

00 

3.1 




Feed per cwt. gain, pounds , 







Ground shelled com 

534 

591 

488 

510 ' 

491 



74 

65 

63 

72 

91 

00 

Atlas sorgo silage 

502 j 

459 

700 j 

43G 

444 

394 


71 

56 

161 

153 

12(3 I 


Selling price per cwt 

$31.00* 

$30 50* 

$3100- , 

$30 50* j 

$26 00 1 

$25 00 




1 




coets 1 

$73 02* 

$53 05* 

*73 02* 

$53 05* j . 

$24.20 1 



• Kcium Eiir»rlm»ot Puilon. Report. IMS. 

f 350. 5f Ay 3. IMF 

t Kuuu arrulAf 3«A SUy «. I®5a 

• Arrnt* ot IMA IM7 uxl I»I7 IMS tnu. 
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one or two drove? n year, that few feebler? tni«t tlioir own al)ility Ki 
htiy (he cattle tlfcy nmi. Instead they place their order? witli a 
ronmd‘‘>ion company at the market wlicre cattle of the weipht and 
prade tlo-ircd are ino?t likely to he available and leave the detail'* of 
tcicetinn to men who arc experts l»oth in the ^clection of feeder cattle 
and in barpaininp for lower priet*^. The skill of such men in rcrop* 
nizinp unthrifty >tc‘er< by the cairinpc of the ears or the expression 
of the eye? uMialiy rcsviU'- in eiillinp 2 or more animal? from the drove 
«hicli wotild he poor-doer? if pureha'^cth Often Ific ability of a buyer 
in detectinp cattle that have taken on an ahnoniml ‘‘fd!" and hi* 
iii'-etenre on a ftibstaniial reduction in price to offset the execs? weight 
saves Ins client several times the tnodcst fL^e chargt“d for his sciadcc?. 



The principal difference between finishing rations, or those fed to 
cattle being readied for slaughter, and those fed to cows or to stockers 
is in their energy content. Improvcnicnt in condition or finish is the 
principal aim in finishing programs, although, of course, gro^^*th is 
taking place at the same time, especially in the calf finishing programs. 
Com, grain sorghum, and barley are the principal high-energy feeds 
used in finishing rations, but in some localities other sources of cnergj’, 
such as molasses, are of some importance. In this discussion the 
term “grain” is generally used in speaking of “encrg>’” feeds because 
its meaning is more fully understood. High-cnor^' feeds are also 
quite generally referred to as carbonaceous concentrates because of 
their high carbohydrate content as contrasted to protein concentrates, 
which are so termed because of their above average protein or nitrogen 
Content. It should be mentioned that, generally speaking, protein 
concentrates, especially the oilseed meals, are also quite high in cnergj’ 


content. 

Nearly all cattle marketed from the conventional cattle feeding 
areas and from commercial feed yards have been fed at least enough 
grains or other high-cnergj' feeds to pennit them to qualify as grain- 
fed cattle. Such cattle are valued considerably liiglier than gras«- 
fattened animals by market l>u>'crs; consequently it UMially is 
profitable to give cattle at least a short fec<l of lugli-cnergj- fwls 
before thev are sliqiped. The amount of gram to fml a particular 
drove of cattle depends upon the prevailing pricc.^ of gram and roug i- 
(including pasture) and ujion the premium being |>au or ac ( i 
tional finish on the grade of cattle being fwl 

Full Feed Defined. Mo-l of the cattle fini-*lKHl for market arc given 
a full feed of gram during part of the feeding |»cnod On .collie f.anns 
till! cattle arc placed on a full fcial a- <|tiickl.v a. |.o-ll.lc. IKTl.ap, 
"itliin 2 or 3 weeks after they are pul into llic hail lot, on other, a 
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full feed of grain is fed during only the last month before the cattle 

“opinions differ as to what constitutes a full feed of grain. Most 
feeders consider cattle to be on a full feed when they are fed all he 
grain they want to eat. Yet. if they' are also fed all the 
Lgume hay and corn silage they want, they can be induced to eat 
still more grain by limiting the roughage to what they will c ea P 
readily. A good example of such a ration is that of the ful -fed lo 
in Table 111. :Many feeders would not consider 12 pounds of sbeJiea 
corn to be a full feed for 2-year-old cattle that averaged 950 pounds 
^ben they were put into the feed lot. Yet it was as much corn as le 
Indiana steers would eat along with 31 pounds of silage and approxi 
mately 3 pounds of hay. Had the silage been limited to 20 pounds 
a day, the average daily consumption of shelled com probably jou 
have been 16 or 17 pounds. Or if no silage at all had been fed, bu 
only 6 or 7 pounds of hay, the steers probably would have 
or 19 pounds of shelled com as an average for the whole fee mg 
period. If only 12 pounds of com is considered a full feed m c 
Indiana experiment, what tenn should be given to the larger amoun 
which the cattle would have eaten if less rougliage had been fed? 

It is therefore highly desirable that the term “full feed” be define 
more accurately than by saying simply that it is the amount of grain 
that cattle will eat. The term “full feed” may be applied to tlie 
roughage part of the ration as well as the grain. If the grain and hay 
weie limited but the cattle were fed all the com silage they nou 
eat, we would then say they were ^ven a jidl feed of silage. Ho\\e\er, 
when not otherwise indicated, the term refers to a full feed of grain. 
The amount of gram that cattle will eat varies much too wide y 
for the tenn to have much value to the inexperienced feeder who is 
attempting to feed his cattle in accordance with approved practices. 
A much better way to define the term would be to state the amoun 
of grain they shoidd cat if they are to be regarded as full-fed catt e. 
With this thought in mind we shall define a minimum frdl feed of grain 
as being 1.5 pounds d.iily per 100 iiounds live weight, including t ie 
grain in any corn silage that is fed. Anything over this amount i») 
of course, a full feed without qualification. However, the feeding o 
more than 2.0 pounds of grain daily per 100 pounds live weight is n 
practice of doubtful merit, except for short-fed cattle, since a 'Cty 
hca^y consumption of concentrates during the early and middle pn 
of the feeding period is likely to “bum out” the cattle and result m 
sluggish appetites and very low gains toward the end. The o\' 
calves in Table 104 arc a good example of cattle that were fed too 
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Table 104 


Feed Eaten per 100 Potmoa Liveweight bt Cattle op Different Ages 



Fust 

Month 

Seconi 

Month 

Thud 

Monll 

Fourt 

Mont 

Fifth 

Montt 

I Sixth 

Alonth 

Serent 

Month 

1 Eisbt 
Mont 

ij Nintl 
[Mont 

Average 

1 Total 
Period 

Shelled Corn 











Calves 











Iowa® 

1.6 

1.8 

1 8 

1.8 

1.8 

1.6 

1.4 

1-2 

1.2 

1.6 

Indiana^ . 

1.3 

1.3 

1 3 

1 6 

1 8 

1.7 




1.6 

Nebraska*. 




• 

• 

• 

• 



1 9 

MorrisoQ** 




• 

• 

• 

• 



1 7 

Yearlings 











Iowa 

1.4 

1 S 

1 7 

1 6 

1 5 

1.4 

1 3 



1 6 

Isdiana 

1 3 

1 7 

1 7 

1 7 

1 6 

l.C 




I 6 

Nebraska .... 

• 

• 








1.8 

Morrison 


• 








1 7 

2-} ear'Olda 











Iowa. . 

1.3 

1 9 

1 7 

1 7 






1 7 

Indiana . . 

1.1 

1 5 

1.3 

1.7 

1 6 

1.5 




1.5 

Nebraska .... 

• 

• 



• 





1 6 

Morrison . . 


• 


■ 






1.6 

Total air-dry feed 











Calves 











Iowa . 

2.6 

2.0 

2 6 

2 5 

2.4 

2 4 

2 1 

1 9 

1 8 

2 3 

Indiana . 

2 7 

2 7 

2 0 

2 5 

2 4 

2 3 




2 5 

Nebraska . . . 

• 

• 

• 

• 

• 

• 

• 



2 6 

Morrison . 

• 

• 

* 

• 

• 

• 

• 



2 5 

Yearlings 











Iowa 

2.7 

2 7 

2 6 

2 4 

2 2 

2 1 

1.9 



2 4 

Indiana 

2.9 

2 7 

2 6 

2 5 

2 2 

2 X 




2 4 

Nelrtosl.a 

• 

• 

• 

• ■ 

• 

• 

• 



2 4 

Morrison 

• 

• 

• 

• 

• 

• 




2 5 

2-year-olds 











Iowa 

2 4 

2 6 

2 3 

2 1 







Indiana 

2 6 

2 3 

2 4 

2 4 

2 2 

1 0 




2 3 

Nebraska 




• 

• 

• 

• 



2 2 

Morrison 

■ 

■ 

• 





1 1 



• Iowa Bulletin 271. 

* Iiiiiiuna Bulletin 130. 

‘ Nehriwfca BuBctin 22a. 

* Morri^n. Feol^ and Feruling, 2IsteJition, p. <09. 

• Monthly amounts not reports! 




Total air-dry feed 








Calves 







1 

Iowa 

2 6 

2 6 

2 6 

2 6 2 4 

2 4 

2 I 

19 1 8 1 2.3 

Indiana.. ■ . 

2 7 

2 7 

2 6 

2 5 2 4 

2 3 


2 5 

Nebraska . . . 

* 

• 

• 

* • 

• 


1 2 6 

Morrison. 

• 

• 

' • 

• • 

• 

• 

2 5 

Yearlings 








Iowa ... 

2 7 

2 7 

2 0 

2.4 2 2 

2 1 

1 9 

2 4 

Indiana . 

2 9 

2 7 

2 6 

2 5 2 2 

2 1 


2 4 

Nebraska 

• 

• 

• 

• • 

* 

• 

. 2 4 

Morrison 

• 

• 

• 

• 

* 


2 5 

2-year-old8 








Iowa 

2 4 

2 0 

2 3 

2 1 




Indiana 

2 6 

2 5 

2 4 

2 4 2 2 

1 0 


2 3 

Nebraska 

• 

• 

• 

• • 

• 

• 

2 2 

Morrison 






1 1 


• Iowa Rulletin 271 

• Indiana Bulletin 136. 

• Nebraska Bulletin 229 

^ Morrison, Feeih and Fffding, 21st edition, p 799. 

• Monthly amounts not reporteiJ 
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full feed of grain is fed during only the last month before the cattle 

“optatns differ as to nhat constitutes a full feed of grain. Mott 
feeders consider cattle to be on a full teed when ‘h Y" 
grain they rvant to cat. Yet, it they arc also fed f 

legume hay and com silage they want, they can be induced to e 
stm more grain by limiting the roughage to what 
readily. A good example of such a ration is that of ‘he M -fed lot 
in Table 111. Many feeders would not consider 12 ° , 

corn to be a full feed for 2-year-old cattle that averaged 960 pounds 
when they were put into the feed lot. Yet it was as much corn as tl e 
Indiana steers would eat along with 31 pounds of silage and appr 
mately 3 pounds of hay. Had the silage been limited to 20 pouna 
a day, the average daily consumption of shelled com probably wo 
have been 16 or 17 pounds. Or if no silage at all had been fed, 
only 6 or 7 pounds of hay, the steers probably would have 
or 19 pounds of shelled com as an average for the whole leeamg 
period. If only 12 pounds of com is considered a full feed m tn 
Indiana experiment, what term should be given to the larger amoun 
which the cattle would have eaten if less roughage had been fed 
It is therefore highly desirable that the term “full feed bo e ne 
more accurately than by saying simply that it is the amount o grai 
that cattle will eat. The term “full feed" may be applied 
roughage part of the ration as well as the grain. If the grain an ey 
were limited but the cattle were fed all the com silage they c 
eat, we would then say they were given a full feed of silage. Houe\er» 
when not othenvise indicated, the tenn refers to a full feed of 
The amount of grain that cattle will eat varies much too ® y 
for the term to have much value to the inexperienced feeder w lo is 
attempting to feed his cattle in accordance with approved prac ices. 
A much better way to define the term would be to state the amoun 
of grain they should eat if they are to be regarded as full-fed ca 
With tins thought in mind we shall define a minvnwn full feed of 
as being 1.5 pounds daily per 100 pounds live weight, including 
grain in any corn silage that is fed. Anything over this amoun i-> 
of course, a full feed without qualification. However, the feeding ^ 
more than 2.0 pounds of grain daily per 100 pounds live weigh is 
practice of doubtful merit, except for short-fed cattle, since a 
hca\y consumption of concentrates during the early and middle p 
of the feeding period is likely to "bum out” the cattle and 
sluggish appetites and very low gains toward the end. The o 
calves in Table 104 arc a good example of cattle that were e 
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Table 104 


Feed Eaten pee 100 Poonds Lxvbweight by Cattle of Different Ages 



Firat 

Month 

SeeoiK 

Moot] 

Third 

Modi] 

Fourt 

Meat] 

Fj/th 

Mont' 

Suth 

Moat] 

Serent 

Monti 

Eighl 

Mont 

Nintj 

Mont 

lAvorage 
{ Total 
j Period 

Shelled Corn 











Calves 











Iowa“ 

1.6 

1 8 

1.8 

1.8 

1 8 

1.6 

1 4 

1.2 

1.2 

1.6 

Indiana*. 

1.3 

1.5 

1 5 

l.G 

1.8 

1 7 




1 6 

Nebraska* 






• 

• 



1 9 

Morrison^ 






• 

• 



1 7 

Yearlings 











Iowa 

1.4 

1 8 

1 7 

l.C 

1.5 

1 4 

1 3 



l.G 

Indiana ... - 

1 3 

1.7 

1.7 

1 7 

1.6 

1.6 




1 6 

Nebraska 

• 


• 

• 

• 


• 



1.8 

Morrison 


• 

■ 

• 

• 





1 7 

2-year-olds 











Iowa . . 

1.3 

1 9 

1 7 

1 7 






1 7 

Indiana . 

1 1 

1.5 

1 5 

1 7 

1 6 

1.5 




1 5 

Nebraska . . . 

■ 

■ 

• 

• 

• 


• 



1 6 

Morrison.. . 

■ 



■ 






1 6 

Total air-dry feed 











Calves 











2.6 

2.6 

2 6 

2 5 

2 4 

2 4 

2 1 

1 9 

1 s 

2 3 

Indiana . 

2 7 

2 7 

2 6 

2 5 

2 4 

2 3 



25 

Nebraska . 

• 

■ 

• 

• 

• 

* 

• 



2 6 

Morrison . 

• 

• 

* 

* 

• 

• 

• 



2 5 

Yearlings 












2 7 

2 7 

2 G 

2 4 

2 2 

2 1 

1 9 




Indiana. 

2 9 

2 7 

2 6 

2 5 

2 2 

2 1 




2 4 

Nebraska 

* 

• 

• 

• 

• 

* 

• 



2 4 

Morrison 

• 

• 

• 

• 

* 

• 




2 5 

2-year-olds 











Iowa 

2 4 

2 6 

2 3 

2 1 








2 G 

2 5 

2 4 

2 4 

2 2 

1 9 






• 

• 

• 

• 

• 

• 

• 



Morrison 

' 





1 

1 

1 I 



• Iowa Bulletin 271. 

‘Indiana Bulletin 136. 

‘ Nebraska Bulletin 229 

^ Morrison. arui Feeding, 21st editioa. p. 709. 

* Monthly amounts not reporteil 
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com during the first half of 

;ni:“dlrgte"sX rL'':=:er ^corptlou .as on;, 

10.2 pounds during the eighth month and 11.2 pounds dunng the 


“liter cattle have been got on n Ml feed ‘!'‘=y ^“1^ 

until they are marketed. Consequently it is hig i y l P 

they be fed so that their consumption of gram does not 1 

1.6 pounds per 100 pounds live .eight, even during 

they are on feed. This stability can be achieved only if they are no 

plaLd on full feed too quickly and if the amount of grain 

daily is not alloived to exceed 2.00 pounds per 1“ 

Excess is avoided by feeding enough good palatable roughag P 

the grain consumption at or slightly below this level. ^ ^ 

How Much Feed Will CoHle Eat? The previous discussion as to 
what constitutes a full feed of grain has brought out 
the amount of com or roughage eaten can bo controlled by 
or decreasing the other components of the ration. If cattle are ci g 
fed principally to utilize roughage, the grain is fed in limited amounts 
in order to induce the cattle to consume large quantities of rougnag . 
But if the purpose of feeding is to market as much gram throug 
cattle as possible, it is roughage that is limited. This leads to i 
questions as to how much total feed cattle cat, and what is the rep ace 


ment value of roughage in terms of grain. . 

A study of the lower half of Table 104 discloses that the total 
air-dry feed eaten per 100 pounds live weight decreases gradually 
during the gram feeding period. During the first quarter it is a ou 
2.7 pounds; during the last quarter it is often little more than 
pounds per 100 pounds live wciglit. However, this docs not mean 
that the daily consumption of feeds has declined. Rather it las 
constantly increased, because the cattle have increased in MCigi 
faster than their feed intake per unit of weight has diminished. 

Between cattle of different ages the differences in the feed consump- 
tion per 100 pounds live weight arc too small to be of practica 
importance. It will be noted in Table 104 that the Iowa calves were 
grain-fed for 9 months, which is about 1 month longer than mos 
calves are fed. Had they been marketed after 8 months their average 
daily consumption of fcctl for the total period would have been 
2 4 pounds. On the other hand, the Indiana calves were fed for only 
6 months. Had they been fed 2 months longer their daily consumption 
of both com and hay probably would have been about 2.4 pounds per 
100 pounds live weight. In referring to the 2-yoar-old steers we not 
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that both the Indiana and Nebraska steers were fed somewhat longer 
than most cattle of this age. Had they been fed only 5 months it 
seems reasonable to believe that their average total feed consumption 
per 100 pounds live weight would also have been close to 2A pounds. 
Consequently 2.4 pounds per 100 pounds live weight appears to be a 
good figure to use in estimating the average daily total feed consump- 
tion of cattle that are fed a full feed of grain after about the first 
month or 6 weeks of the feeding period. The approximate con- 
sumption during different parts of the feeding period may be obtained 
by assuming the total air-dry feed to be 2.7, 2.5, 2.3, and 2.1 per cent 
of the live weight for the first, second, third, and last quarters of the 
feeding period, respectively. These figures, of course, are on the 
assumption that calves are fed grain for approximately 250 days, 
yearlings 200 days, and 2-year-old steers 150 days. For cattle fed a 
shorter time the estimates for the last quarter should be disregarded; 
and for a feeding period of only one-half the usual length, only 2.7 
and 2.5 per cent apply. If it is desired to make month-by-month 
estimates of the grain or total feed consumed daily, the monthly 
averages given in Table 104 may be used. 

It will be noted that in discussing a full feed of grain and the total 
feed consumed daily, no mention has been made of the amount of 
protein concentrate fed. This item of the ration lias been intentionally 
omitted from the discussion, since the feeding of 1 to 2 pounds of 
protein supplement has no significant depressing effect upon the 
amount of grain and roughage consiime<l (see Table 140). Conse- 
quently it may be ignored in estimating the amount of grtain required 
for a full feed and the total air-dry feed required to satisfy the 
appetites of full-fed cattle. 

Replacement Value of Roughage. It appears from the data in 
Table 105 that grain and air-dry roughage are interchangeable on a 
pound-for-pound basis for cattle that arc fed at least half of a minimum 
full feed of grain. The replacement value of silage in terms of grain 
is more difficult to determine for the reason that it varies greatly in 
moisture content. However, if we assume that the air-drj- rougliage 
equivalent of silage is 33V^{ per cent of tlic weight fed, we find that 
grain and silage replace each other on an nir-dry basis within the 
limits of practical error. 

A Simple Mefbod for Esfimatlng Feed Required to Finish Cattle. 

The factors that have been developed in the preceding paragraphs 
in regard to the feed consumption of finishing cattle have much value in 
estimating the amount of gram an<l roughage required to fim«h a given 
drove of cattle. These factors are also useful m chocking the ration at 
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Toble 105 

REPi-ACEiiENT Value of Grain and Rouoiiaoe in the 
Daily Ration op Feeder Cattle 


Repluwnieni MwJe 

Average 

Wcigbl 

Average Dady Ration 

Total 

Air-Dry 

' Time 

Air-Dry 
Feed per 

EiKiiment 

(pounda) 

(pounda) 

1I»J 

(pounda) 

Silage 

(pounda) 

Feed per 
Day 

(pounda)* 

1 (days) 

Live Weight 
(pounds) 

J Cram replac«(l by hay 
NVbwka Hull UQ 






84 1 


Heavy fe«.d of (raia 

1200 

19 9 

8 8 


1 29.7 


2 50 

Mediumfeedofiratn 

USO 

17 2 

6 7 


26 8 

84 

2 33 

Lislit teed of ffrain 

U24 

12.0 

14.0 


26 0 

84 

2 31 

KebruVa IluU. 3&S 


1 






^ea^y feed of RraiO 

1038 

16 4 

0.7 


26.1 1 

140 1 

2.54 

Medium teed of cram' 

1030 

14 0 

13 6 


26.6 ! 

140 ' 

2.56 

Ucbl te<i<) of KrtiQ 

1M3 

12.1 

15 5 


27,6 

140 

2 65 

Ohio Rutl I9S 








I ult feed ol eom 

933 

13 3 

3.2 

13.7 

22.0 

240 

2 38 

t feed of eum 

OU 

to 1 

6 2 

14 1 

21.7 

240 

2 38 

) feed of corn 

1 SSO 

67 , 

* ? , 

14 2 

21.1 

240 

2.37 

3 OntA r^Urei) ty 

iilai* 

Kanu* Mimeo 
4S.R-I 






1 


Full feed of barley 

036 

14 0 



21 2 

ISO 1 

2.27 

1 f<^ of barley 

916 

9 4 



23.8 

180 

2.49 

I feral of liaHey 
fo«a .tfimeo Aif 103 

909 

4 7 


41 8 

21.4 

160 

2 36 

Full feed of eoro 

000 

13 2 




175 

2 39 

1 feed of core 

»‘i3 

6 4 



20 4 


2 37 

Indiana* 







Full fp*d of eom 

1115 

II S 

3 0 

31.5 

27.6 

139 

2 40 

1 feral of rorn 

1093 

6 1 

3 5 

39.0 

25.0 

139 

2.34 


• A«f-dfy wnfbl o( oUc* *~«mra to L« lA prr tmX tJ w»iihl of tUafS f«d. 

* T»Llo lit fur loJikOm ra>u]to In nore dpimU. 


difTcrcnt of the feetlinj; period to pce whether gmin nnd rouphnRC 

are beinR fed in about the required nmounUi. The following example 
shows how these factors arc used. 

Gii'cn 30 ftccr«, wriRhinK 700 pounds xihen i>urcha‘c<!, which arc to be fed 
to cbmee finish, flow much shelled com or eoruhuin and hay arc nmledl 
Solution 

I>tim.a1<sl time tn l>e frtl, l^dijn. 

Eftimateil a%encednit> eain.S^Slb. 
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Calculated final ^veights, 700 + {ISO x 2^5) lb. = 1,105 lb. 

Calculated average neigbt (700 -h l,105)/2 POO lb. 

Total feed recimred daily per 100 lb. live weight = 2.4 lb. 

Total feed required daily per head, 2.4 lb. x 9 = 21.6 Ib. 

Total feed required daily by 30 steers, 30 x 21.6 = 64S lb. 

Average gram eaten daily per 100 Ib. live weight bv cattle on full feed 
1.6 lb. 

Average grain eaten daily by 900-lb. cattle, 9 1 6 = 14.4 lb. 

A^-erage grain eaten daily by 30 cattle, 30 x 14 4 = 432 lb. 

Average hay eaten daily by 30 cattle •= 64S — 4S2 = 216 lb. 

Average hay eaten daily per steer = 216/30 = 7 lb. 

Estinaated total grain needed for 180 daj's = ISO x 432 = 77,760 lb. = 
1,400 bu. com or 1,620 bu. sorghum 

Estimated hay needed for ISO daj's = ISO x 216 = 3S,SS0 lb. = 20 ton®. 

Similarly, if it is desired to know how much grain and bay arc 
needed during the last month of the feeding period, a close estimate 
may be made by assuming that approximately 2 pounds of grain and 
hay combined will be eaten daily per 100 pounds live weight. About 
1.5 pounds of this amount will be grain and 0 5 pound will bo iiay 
(See Table 106.) Multiplying these quantities by the estimated weiglit 
of the cattle and dividing the results by 100 gives tlie approximate 
average daily consumption of grain and hay during the last month 
of the feeding period. 

The amount of silage required in this example could bo determined 
by increasing the daily hay consumption three times, or by dividing 
it by the factor 033. Because of the palatable nature of silage the 


Table 106 

AvEinGE Amounts or Feed Covsumed bt Fuei^Fed Cattij: 
Duni.NG DiriERENT Parts or TUB Feeding Peiuod* 

FpciI iicr 100 I*oun(t‘< 7.ivp WriRlit 

ToUil Air- Air-IJry 

Drj- Feed Cirain IloughaRr 

Quarter of Fcetling Po noil (|>ounJa) fpoundi) 

Ts 1 2 

1.7 0.8 

l.C 0 7 

JJ 

10 OR 

•Avrrais- lonutl. of Km... tcniins |wno<l' S-.oomM "tn-t., IJO .I...; jrarfinc", 
200 da\-^; calv<~», 250 


1. Pjr«t 

2. Second 

3. Third 
4 

Avcracc for entire ponod 
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grain contained in the silage will be consumed without reducing the 
rcjnilar grain consumption to any great extent. . , i r 

Nutrient Requirements of Feeder Cottle. The simple rules of 
thumb just discussed for estimating total feed and energy requirements 
and those for protein requirements which will be discussed in ^ 
ter 17 simply serve as guides in the formulation of rations and in 
determining the total feed requirements of a drove of feeder catt e. 
For those who wish to formulate rations more exactly, or for those wlio 
wish to feed a complete mixed ration, Tables 107 and 108 give le 
National Research Council requirements for feeder calves, yearlings, 
and 2-ycar-old cattle. As in the previous NRC tables, ration require- 
ments are shown both on a daily requirement basis and a percentage 
composition basis. Itlorrison’s standards are shown in Table 109. 

Getting Cattle on Feed, Comparatively few of the feeder cattle 
shipped into the feed lots from the range states have been fed any 
grain. Consequently they must be taught to eat it. Teaching can be 
accomplished easily by putting about a pound of gr.ain per head in 
the feed trough and feeding 4 to 6 pounds of hay on top of it. In 
eating the leaves and chafT from the bottom of the trough, the cattle 
also pick up the grain and quickly learn to cat it. If it is desired 
to get the cattle on a full feed of grain rather promptly, the gram 
should bo increased by about 1 pound per head daily until they arc 
eating 1 pound of grain per 100 pounds live weight, after which time 
increases of 1 pound a lioad every third day for 2-ycar-old^ steers, 
Va pound ever}' tliird day for yearlings, and Vi pound every third day 
for calves arc recommciided, as shown in Tabic 110. All this tunc, 
of course, tlie cattle should have ns much roughage in the form of 
hay or tilagc as they mil eat. If all the cattle do not appear hungr}' 
when they are fed, the hay or silage should bo reduced enough to 
insure that all animals come to the feed trough promptly and begin 


eating when the gram is fed. 

If the grain ration is incrc.'iscd gnadually as suggested above, 2-year- 
old cattle attain a niiniinuin full feed of grain (1.5 per cent of their 
live weight* about 30 days after they have been started on feed, 
yearlings in about 40 day.s and calves in about 50 days. Further 
increase®, of enur^e. should be made ns the cattle increase in weight 


and become better ailjusted to a hea\y feed of grain. 

Obviously the weight of the cattle incrcaK's more rapidly than their 
capacity for feed, (’onsecpiently it usually is nccc^‘>a^}' to reduce the 
roughage from time to lime in onlcr t« maintain the level of gram 
consumption at at lea'l 1.5 |kt cent of the live weight. (Calvt*®, 
because of Ibeir rapid growth, may increase in size sufTicicntlv to 
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Table 109 

JIoRRx^ov’s Feeding Standards fob Finishing Cattle* 
Requirements per Head Daily 


Clas9 of 
Cattle 
and 

Ob) 

Calves fin- 
ished for 
baby beef 
400 
500 
600 
700 
800 
900 
riniahing 
yearling 
cattle 
600 
700 
800 
900 
1,000 
1,100 
PinUhing 
2-year-old 
cattle 
800 
900 
1,000 
1,100 
1,200 


Dry 

JIatfer 

(lb.) 


9.6-12.1 
11.3-13 8 
13.2-15.8 
14.8-17.5 

16.7- 19.3 

17.7- 20.3 


15 0-17.0 

16 5-19 I 
17.8-20.4 

18.0- 21.7 

20.0- 23 0 

21.0- 24.0 


19.6- 22.2 

20.7- 23.5 
22.0-25 0 
24 6-27.0 
24 0-27.0 


Total 
Digest- 
ible Nu- 

(Ib) 


7.4- 8 6 
8 8-10 2 
10 2 - 11.8 
11.6-13.2 

12 6-14 4 

13 5-15.5 


10.7- 12.3 

12.7- 14 3 
14.1-15 9 

15 4-17.2 
lC.0-18 0 

16 5-18,5 


14.1-15 9 
14 0-17 4 
I6.5-1S5 
17 6-19 0 
17.0-19 0 


Caicium 
Cgm ) (lb.) 


20 0.044 

20 0 044 

20 0 044 

20 0 044 

20 0 044 

20 0.044 


20 0 044 

20 0 044 

20 0 044 

20 0 044 

20 0 014 

20 0 044 


26 0 044 

20 0 644 

20 0 044 

20 0 044 

20 0 044 


Phos- 
phorus 
(gm ) (lb ) 


15 0 033 

16 0 035 

17 0 037 

18 0 040 

18 0 040 

18 0040 


17 0.037 

16 0 040 

19 U.042 

20 0 044 

20 0 044 

20 0.044 


20 0 044 

20 0 044 

20 0 044 

20 0 044 

20 0 044 


Digest- 

ible 

Protein 

<fb.) 


1.03-1.15 
1 14-1.26 
1.26-1.37 
1.39-1.52 
1.52-1.68 
1.64-1.S2 


1.18-1 .32 
1.36-1 52 
1.52-1 68 
1.64-1.82 
1.71-1.91 
1.76-1.96 


1.46-1 62 
1 53-1.78 
1.65-1.S5 
1.70-1 90 
1.70-1 90 


• Tahen by permission of The Afomson Publishing Co., Ithaca, N Y., from Feeilji 
Feeding, 22nd edition, by Frank B. Morrison. 


tene 

(mg) 


25 

30 

35 

40 

45 

SO 


35 

40 

45 

50 

55 

60 


45 

50 

35 

60 

C.5 




permit appropriate increases of grain without reducing the roughage 
below the amount they were eating when they attained n minmniin 
full feed.) However, the reduction of the roughage to a weigiit below 
0.5 per cent of the live weight is seldom justified, since further de- 
creases in the roughage usually have little effect upon the consumption 
of grain. In calculating the consumption of roughage tho cobs in 
com-and-cob meal unci the estimated dr>’ weight of the stover in com 
silage should, of course, be considered as air-do' roughage. 

Full vs. Limited Grain Rations, Although the general practice 
among cattle feeders is to get their cattle on a full feed of grain within 
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Table 110 


Suggested Schedule or Grain Feeding to 
Get Cattle Safely on a Full Feed 



2-Year-Old! 

Yeartinss 

Catvea 

Actual Record 
of 373-Pound 
Calves* 

Day - 

Shelled ^ 

(lb) j 

veragej 

Veieht 

Oh.) 

Coro 
■)er 100 
Ob) 

shelled 

Oh.) 

Veieht 

Ob.) 

Com 
ler lOO 
Ob.) 

Shelled 

Cora 

(&.) 

iverage 

Weight 

(lb.) 

per 100 

Ob.) 

Shelled 

Ob.) 

perlOO 

Ob.) 






700 


1 

425 


3 0 






2 



2 









3 



3 









4 



4 









s 



4 









6 



4 












4 25 












4 26 









7 



4.26 



9.25 


10 

2 

930 

0 97 

7 80 

726 

1.0 

4 60 

450 

1.0 



11 

g 



7 80 



4 60 





12 

1 



7 so 



4.60 





13 

1 10 



8 



4 75 





14 

1 10 



8 



4 75 





IS 

11 



8 



4 75 





16 

1 



8 60 



6 





17 

1 11 



6 50 



5 



8 38 


18 

1 12 



8 SO 



5 



9.13 



12 






5 25 



9 75 


20 

1 



9 



6 25 



8 00 


21 

1 13 



9 



5 2$ 



8.00 


22 

13 

960 

1 36 

10 SO 

1 750 

1 40 

5 50 

465 

1.2 


172 


1 




1 








• Iowa Bulletin 271 These calves were gotten on feed too rapidly and went off 
feed badly on the twelfth day and again on the twenty-second day. 


30 to 50 days, it is sometimes decided to limit the grain to a smaller 
amount and feed more than the usual amounts of roughage. This 
plan of feeding is likely to be popular during years 'when grain is m 
short supply and high in price and roughage is plentiful and cheap, 
and also during periods when, because of an abnormally strong 
demand for beef, a narrow price spread prevails between well-finished 
cattle and those marketed in lower condition. Such a situation pre- 
vailed during both World War 1 and World War II, with the result 
that a large percentage of the cattle fed during the war years were 
given somewhat less than a full feed of grain. 

The extent to which the grain ration is limited depends principally 
upon (1) the relative supply of grains and roughages, (2) the kind and 
quality of the roughage, and (3) the length of the feeding period. 



FIO. C8. A hfary feed of com fiUce wilh nipr^emrnU and praia duriep 

Ihr prereiJinR winter eheajwne.1 iJie oarrall r««l of pun* on thi-o l-’inp 

full-fed m do* lot durmp llie fummrr for iKe fall mirleL (Cora IVlt farm 
Dat!ie*> 
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Table 111 


COMPAHISON OF KaTIONS CONTAINING DlFFCRBNT AMOUNTS OF CoRN FOR StEERS* 
(Tw o-j*ear-olds) 


Average of Seven Yeara’ Work 

Full 

Feed 

of 

Corn 

One- 

half 

Feed 

of 

Corn 

Full Feed 
of Corn 
During 
Last Half 
of Period 

No 

Corn 

Number of Lota Averagedf 

7 

7 

6 

C 

Length of Feeding Period (daya) 

139 

139 

130.6 

136.6 

Initial Weight 

951 ll>. 

951 Ib. 

964 lb. 

964 lb. 

Total Gain 

327.5 

2S3.5 

299 

259.5 

Daily Gain 

2.37 

2.05 

2.17 

1.90 

Total Feed Consumed (lb.) 

Shelled Com 

1,650 

850 

745 


Cottonseed Meal 

370 

365 

365 

365 

Clover Hay 

410 

448 

525 

550 

Corn Silage 

4,350 

5,515 

5,665 

6,680 

Average Daily Feed 

Shelled Corn 

11.89 

6.13 

5.42 


Cottonseed Meal 

2.66 

2.64 

2.67 

2.66 

Clover Hay 

2.97 

3.48 

3.81 

3.9S 

Com Silage 

31.54 

39.91 

41.58 

48 99 

Feed per lb. Gain 

Shelled Com 

505 

3.05 

2.53 


Cottonseed Meal 

1.14 

. 1.32 

1.27 

1.44 

Clover Hay 

1.28 

1.73 

1.85 

2.16 

Com Silage 

13 43 

19.92 

19.91 

26.43 

Cost per cwt. Gain 

$18.67 

$18.19 

$17.47 

$15.63 

Initial Value per cwt. 

9.03 

9 03 

9 03 

9.03 

Necessary Selling Price (in Iota) 

11.40 

11.00 

10.86 

10 34 

Actual Sellmg Price {in lots) 

11.62 

11.08 

11.125 

10.85 

Profit per Steer (excluding pork) 

.3.25 

1.13 

3.38 

6 47 

Pork Produced per Steer 

45.17 

29.41 

31.67 

-1.43 

Profit per Steer, Pork Included 

13.87 

8.08 

9.91 

7.95 


• Compiled from Indiana Bulletins 191, 206, 220, 240, 249, 255, 265. 
t Six lots used in averaging financial r^ults. 


of the experiment but a full feed during the last half gave better 
results than a lot that received one-half a full feed during the whole 
period. 

Effect of Limiting the Grain. (1) Upon Rate of Gain. Obviously 
the rate of gain increases with the level of grain feeding. However, 
if the amount of grain is gradually increased, so that a full feed is 
supplied during the last few weeks, the decline in gains usually 
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obsen’ed in full-fcd cattle may not occur. Such a decline in gains 
is especially likely to occur in cattle full fed longer than 200 days, 
which often show sluggish appetites during the latter part of the 
feeding period. 

(2) Upon Cost of Gains. Unless cheaper gains are secured from 
limiting the grain ration, there can be no advantage from doing it, 
since it is almost certain that the cattle will sell for less per hundred 
than they would bring if they were full fed. The fact that the cost 
of the daily ration is less does not necessarily mean that the gains arc 
cheaper, since the daily gains too are smaller than those of full-fed 
cattle. Consequently the cost of the gain per hundred made by 
limited-fed cattle should be checked frequently during the fording 
period to see whether the saving in cost of gains during the remainder 
of the period is enough to offset the markdown in selling price which 
will probably be encountered by the cattle because of their having 
been fed less than a full feed of grain. 

(3) Upon Profit Realized. Cattle fed a limited feed of grain are 
not always more profitable than those that have been full fed. Indeed, 
if anything, the reverse is true. Only when the difference in price 
between wcll-finislied steers and those carr>*ing only a moilcrato 
amount of condition is unusually small, is the profit realized per head 
larger from limited grain feeding. However, tlic practice may he 
justified on the basis of numbers fed. For example, if only enough 
grain is available to supply 30 cattle with a full feed, it fumi«he.« a 
half feed for 60 head, if there is enough roughage for tlie larger mitnl>cr. 
Consequently, limiting the grain would be more profitable tlinn full 
feeding, even though the profit realized per bead on them was only 
60 per cent of that made from the cattle that were full fed. Moreover, 
a cash return has been obtained for a considerable quantity of rouglingo 
wliich would not Imve liccn utilized if only 30 cattle bad been fc<l 
instead of 60. 

The Indiana Experiments. Although almost cverj* Com ffeft 
station has conducted feeding trials involving the U'C of limited grain 
rations, tiio'jc carried on by the Indiana station an* so exbau*five ns 
to make a earcful study of tlicir results highly de'-irnble Altogether, 
tlie Indiana test.« covered 7 years’ work and involved the u-e of .-ome 
20 ilifferont lots of c.atlle, or over 2.">0 head in all. Ilxecfit for the fir<t 
year, when only 2 lots were used, each trial involved (be u-e of i lots 
of cattle, fed com ns follows: 

1. Full fw^l diinng entire pcnivi 

2. One-bnlf feo<l. ba-e«l Ufxin con-iimption of I.ot I. 



310 


BEEF CATTLE 


3. No com during first part of feeding period; full feed during last 
part (approximately last half), 

4. No com at all. 

Tn addition to the com ration, fed as stated above, all lots received 
cottonseed meal, clover hay, and com silage. The cottonseed meal was 
fed at the rate of 2.5 pounds per day per 1,000 pounds live weight, and 
the clover and silage were supplied according to the appetites remaining 
after the consumption of the desired amounts of com. In no test did 
the full-fed cattle receive an excessive amount of com, such as is sorne- 
times fed by feeders of the old school. The average ration varie 
during the 7 years from 981 to 13.25 pounds of shelled com per day 
for the entire period; the average consumption for the 7 trials was 
11.89 pounds. (See Table 111.) 

TVhereas some variation existed in the Indiana trials during the 
different years in the effect of the amount of corn fed upon the daily 
gains secured, in no year did the full-fed lot fail to make the largest, 
and the no-com lot the smallest, daily gain. 

It should be noted that, as the feeding period progressed the gains 
made by the no-com cattle fell off much more rapidly than those for 
the full-fed lot. The same statement applies to the cattle receiving 
half a feed of com, although hardly to the same degree. Such a 
condition is to be expected with limited grain rations, since the with- 
holding of the grain results in a relatively unpalatable ration which 
the cattle tire of in time. In the full-fed lots the gains were maintained 
largely by decreasing the roughage component of the ration and 
increasing the concentrates. Similar results were obtained by feeding 
corn during only the latter half of the feeding period. 

The Ohio Experiments, The Ohio Experiment Station also con- 
ducted a scries of feeding trials that demonstrated the importance of 
limited grain rations for feeders who do not have enough com to 
supply a full feed to the number of cattle required to utilize the 
available roughages. The most noteworthy fact disclosed by these 
tests, which are summarized in Table 112, is that nearly twice the 
number of cattle may be fed for a given number of days on a field 
of com put into the silo than could be fed if the com were fed as 
shelled com and stover. Whereas cattle that arc fed silage and no 
additional gram often show a smaller profit per steer, they usually 
return a larger profit per acre because of the greater number fed. 
Consequently this inetho<l of feeding 1ms a real advantage for tlic 
feeder wlio is seeking a way to market a field of com so that it adds 
most to the total fann income. Moreover, many small farmers who 



ENERGY IN THE FINISHING RATION 


311 


Table 112 


Effect of Limiting the Grain Ration upon the Return Realized per 
Steer and per Acre op Corn Fed* 


SbeUed 

Corn Com 

Corn Component Silage Stover 


Initial weight, Ib. 
Av. daily gain 
Av. daily ration 
Shelled com 
Prot. cone. 

Corn stover 
Mixed hay 
Corn silage 
Gain of cattle per 
acre of corn 
Steer days per acre 
of corn 

Selling price of 
cattle 

Profit per steer 
Return per acre 
of corn 

Yield per acre 
Silage, tons 
Gram, bushels 


First Trial 
174 Days 


622 607 

2.01 2.24 


16.3 

20 20 

0.5 

1.2 1.6 

47.4 

752 372 

375 166 

514 00 *14.75 

S.6S 3.4C 

71.63 SO SO 


8.8 

(48) 45 


Second Trial 
177 Days 


§ Feed 
Silage 

Coro Sh. Corn 
Siiage Stocer 

662 662 

2.11 2 51 

11.9 

2.0 2 0 

7.7 

2.8 2.1 

49.4 24.9 

712 515 

337 205 

$1060 *11.25 

11.79 13 CO 

56 66 57.06 

8.8 8.8 

(6.3) 63 


Third Trial 
183 Daj a 

1 Feed 
Silage 
Corn Ground 
Silage Oats 

630 G32 

1.85 2.15 

11.2t 

2.0 

29 28 

42.0 21.0 

712 236t 

385 no: 

*5 25 *5 50 

-5 86 -4.83 


8 3 8.3 

(40) 451 


• Ohio Bimonthly Bulletins Nos. 1.39. 146. 164. 
t Ground oats. 

t Per acre of land in both silage and oats. 
i Yield of oats 


are able to feed a limited gram ration to a carload of steers would linve 
sufficient corn to full feo<l only l.alf that number The greater mnnbcr 
benefit the fnnn by utilising n nnicli largi-r supply of un.narkelal 
rougliages an<i l.y producing n inrger amount of manure for 

cultivated fields. , . , , . nt.;« 

A second series of limited grain rapenments ron.lueted lj> tlie Ob o 

station is reported in Tnl.le II3. These 

previous tests just d,.eusse<l in that large qnaatme, of l,a> 

soilage were fed to lake tl.o place of tl.e com wi lilield ' 

These tests arc of particular value to fanners wl.o nre mrna mg llinr 

acreage of alfalfa an.l otlier legume liays. I.ame nmounls of ha> . 

he ntilird will, feeler cattle only l.y lim.t.ng tl.e gram to eonMder.d.lj 

less timn a tnll feel, so tl.at the cattle are .n.h.e.-d In eat it. 
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A comparison of Tables 112 and 113 brings out the great advantage 
which com silage has over legume hay in limited gram rabons. 
Whereas the substitution of silage for part or all of the gram greatlj 
increased the number of cattle that could be finished on a pven area, 
the substitution of legume hay for the grain increased the number 
only slightly. Of still more importance is the fact that the total gam 
realized per acre of crops fed to cattle greatly increased with the 
amount of silage led, whereas it decreased slowly but steadily with 
the amount of hay led. Of course it should be said that legumes must 


Table 113 


Limiting the Corn and Increasing the Amount of Legume Hat in 
Rations for Finishing Yearling Steers* 

(Average of 3 testa) 


At. Time Fed. 340 Dejm 

Full Feed 
ef Cora 

Three* 
fourths 
Full Feed 
of Cora 

Ooe'hslf 
Full Feed 
of Coro 

Av. Initial \\t. Ibe. 

C04 

694 

080 

Av. Final \Vl lbs 

1152 

1133 

1091 

Av. daily gain 

1.91 

1.78 


Av dail> ration 



6.7 

Corn-and-cob meal 

13.3 

10.1 

Trot cone 

1.6 

1.6 

1.5 

Com silage 

13.7 

14.1 

14.2 

Clover or alfalfa hay 

3.2 

G.2 


Feed per ewt. gain 



399 

Com-and-cob meal 

G96 

664 

I’rot rone 

78 

83 

88 

Com silage 

719 

790 


Clover or alfalfa hay 

1C9 

347 

617 

Selling price per 

S12.C2 

$12.20 

$11.83 

Acres of feetl eaten per head 



.46 

Car corn 

.91 

.09 

Corn silage 

.17 

.17 

.52 

Legume hay 

.19 

.37 

Total acres 

1.27 

1.23 

1.15 

Ratio of Com Acreage to Hay Acreage 

6.5:1 

2 3:1 

1.2:1 

Cattle gams j>cr acre 

307 

350 


Hog gains per acre ... .... 

20 

19 

14 

Total gains per acre 

3S7 

309 
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be gro^-n to keep up tlie fertility of tiie soil, and also that a large 
part of the corn grown on many farms is fed to swine. Therefore a 
limited amount of com but lai^e quantities of hay are left to be 
utilized by beef cattle. Where this condition exists, better results are 
usually realized if all the com available for the cattle is made into 
silage and a sufficient number of cattle are purchased to be fed a full 
feed of silage and 3 or 4 pounds of hay for approximately 150 days. 
Legumes not needed for hay under this system of feeding may well 
be plowed under to enrich the soil, thereby saving the expense of 
har^’esting. 

Practical Use of Limited Grain Ration. The results of any 
experimental feeding trial with limited grain rations should not be 
applied directly to practical feeding operatjons. In studying such 
results it should be kept in mind that the different rations were fed 
to the same grade of cattle and for the same length of time. It is 
highly necessary from an experimental standpoint that these items 
be identical in the different lots since in an experiment only one factor 
may vary. However, great variations exist in these respects m actual 
feeding operations. Farmers who plan to feed little or no grain seldom, 
if ever, buy as good a grade of feeder cattle as tliose men who full 
feed from the start. To do so would, as a rule, be a waste of money 
Cattle finished largely on roughage cannot be expected to "top the 
market.” Realizing this, most cattlemen refrain from buying choice 
or fancy feeders to utilize large quantities of roughage and little gram 
Since cattle so finished furnish a comparatively low grade of beef, it is 
manifestly a good practice to start with comparatii'el)’' low-priced 
steers. 

Since limited grain rations cannot be counted on for satisfactor}’ 
gain after about 150 days, few feeders use such rations for longer 
periods. Indeed, the more usual practice is to feed for only 90 to 120 
days. With such a short feeding period it is desirable that the cattle 
have considerable age and size, so that they are likely to make a rapid 
improvement in condition. Fully matured steers, lacking somewhat in 
quality and decidedly thin in flesh, but having large frames and good 
deep middles, are the ideal kind for limited grain rations. Because 
of their deficient quality and condition they can be bought cheap 
Moreover, their size and matunty insure a rapid gain in weight and 
a marked improvement in condition from the large quantities of rough- 
age that they consume. 

Another point to be kept in mind in connection with limited gram 
rations is that such rations are most likely to prove satisfactorj* during 
the winter months when the appetites of the cattle are unusually keen 
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because of the cold weather. At other seasons of the year the con- 
sumption of bulky feeds such as silage and hay is not likely to be 
sufficiently large to produce satisfactory gains in the absence of a 
liberal amount of grain. Also, the market for plain, half-finished 
steers such as are produced by the use of such rations is usually much 
better in the late winter and spring than at any other time of year. 



chapter 10 

CARBONACEOUS CONCENTRATES 
ANO THEIR USE IN THE 
FINISHING RATION 


From the standpoint of their source, concentrates are of two kinds: 
(1) tile grains of farm-grown crops; and (2) commercially manu- 
factured feeding stuffs. According to their composition, concentrates 
may be divided into two groups: (1) carbonaceous feeds, or those 
containing a relatively high percentage of energy and a low percentage 
of protein, and (2) nitrogenous feeds, or those that are especially rich 
in protein. In general the farm-grown grains belong in the car- 
bonaceous class, whereas a majority of the commercial feeding stuffs 


are nitrogenous. 

Carbonaceous feeds, as their name implies, are rich in chemical 
compounds that contain a relatively large amount of carbon. The 
more important of these compounds are starches, sugars, and fats. 
All these materials, when consumed by animals, arc utilized chiefly 
for muscular energy and for conversion to body fat, which is stored 
in various parts of the body, but especially in the superficial layers of 
muscles found just beneath the skin Consequently, carbonaceous 
concentrates are of prime importance in finishing cattle for the market. 

Carbonaceous concentrates arc highly efficient in the production of 
fat. In addition, because they arc produced in great abundance bj 
the farmers themselves, they are relatively cheap Therefore they 
should, and usually do, form the major portion of the fimshing ration 

The important carbonaceous concentrates used m cattle feeding arc 
corn, oats, barley, wheat, the grain sorghums, beet pulp, and molasses. 
Although the use of some of these feeds is limited to certain sections, 
a brief discussion of -all of them will be attempte . 

Corn. In com (Zea mays) is found the ^planat.on 
ful development attained by the beef cattle industry of the Ln ted 
States. Other countries have cattle of 

other regions have as good or more favorable climate; other nation. 




FIG. 69. Cora acrcaKS liarvestcd for gram in 1954. Com is eawly the most important cattle-finishing feed in the 
Unitctl States, hut especinlly is this true in the eastern half of the country. (U. S. Department of Commerce.) 
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have more and better grass lands; but no other country has such a 
great supply of corn available for cattle feeding. 

Corn is unsurpassed as a feed for finishing cattle. It is highly 
palatable, being eaten readily by cattle of all ages. It meets the 
requirements for a high energy feed, being high in digestible carbo- 
hydrates and fat^ — the two nutrients which normally furnish most of 
the energy in finishing rations. Corn is easily stored and easily pre- 
pared for consumption. It is produced in great abundance and, conse- 
quently, is relatively cheap. In fact, corn may be said to combine 
all the essentials of a valuable cattle feed, save one. It is noticeably 
deficient in protein. For tliis reason com should not be fed alone but 
should be supplemented with feeds that are high in protein, such as 
the oilseed meals and alfalfa. 

In all sections where corn is extensively grown it should, and 
normally does, form the major portion of the concentrate of the 
finishing ration. It is seldom possible for Corn Belt feeders to use 
other carbonaceous concentrates to any great extent without ma- 
terially increasing the cost of the ration or lowering its efficiency, or 
possibly doing both. Grain sorghums approacli corn m this respect 
in the southern and western fringes of the Corn Belt. 

New vs. Old Corn. In view of the large amount of corn placed in 
storage under tlie government loan and purcliase agreement, some of 
which is carried over for 2 or more years, the question arises concern- 
ing the feeding value of such corn in comparison with corn that has 
been recently harvested. Obviously, old corn contains less moisture 
than new com and, consequently, is a more concentrated feed. On 
the other hand, its low moisture content makes it less palatable, both 
because it is harder to chew and because it probably has lost much 
of the flavor and aroma possessed by new corn. Carotene assays of 
com of different ages show a serious loss of this important nutrient 
with increase in storage time. This point is probably of little signif- 
icance if plenty of high-quality legume hay is fed noth the com, but 
it might be of great importance if the com is the principal source of 
carotene. Feeding tests, such as those summarized in Table 114, com- 
paring corn stored for one or more years with that which has been 
recently cribbed show no significant difference between old and new 
com for finishing cattle. 

The few feeding tests made with new com fed before it is drj’ 
enough to crib indicate that its greater palatabihty and probable 
more efficient conversion largely offset its higher moisture content and 
lower energj’ value. In a test made at the Illinois station witli year- 
ling steers that had been full fed in the drj' lot since .\pnl 27, the 



CARBONACEOUS CONCENTRATES !N FINISHING RATION 319 

test, and steers that were fed new oats from JuJy 24 until August 21, 
decreasing amounts of oats and increasing amounts of chopped new 
ear corn from August 21 until October 2, and new shelled corn from 
October 2 until November 11, when the cattle were marketed. The 
moisture content of the com kernels was 59 per cent when the feeding 
of new corn was begun on August 21, and 24 per cent on October 2 
when the change from sliced ears to shelled corn was made. In this 
second test the steers fed old com sold for 50 cents per hundred 
more than those fed new com and returned, as a result of the higher 
selling price, approximately $5 per head more profit, despite the fact 
that new and old com were valued at 56 and 65 cents a bushel, 
respectively. 

The advent of the field-sheller or com combine will undoubtedly 
be responsible for a great increase in the feeding of higli-moisturc new 
corn, especially if storage facilities such as the airtight “Harvestorc” 
are available. Such high-moisture grain undergoes fermentation if 
stored in large quantities and has all the characteristics of silage. 
For this reason it will be discussed more thoroughly under the topic 
of ear-corn silage. 

Value of Soft Corn. Often a field of late-planted corn fails to 
mature before the first killing frost, and about once in S or 10 ycatv, 
an unusually earlj' frost damages a considerable percentage of tiio 
crop over a large portion of the Com Belt. Frost destroys the life 
in the green, growing stalk and halts the translocation of the food 
nutrients from the stalk to the car and the transfer of water from the 
ear to the stalk, where it normally would evaporate through the 
leaves. As a consequence the ears fail to diy out and they contain an 
abnormally high percentage of moisture; as much as 40 per cent 
moisture is not uncommon. Such corn is commonly termed “soft." 

In practice, soft corn is com that contains too high a jierccntagc of 
moisture to be stored in (he car without danger of heating //eating 
is likely to occur when the amount of moisture in newly harvested 
corn exceeds 25 per cent. 

Soft com is also immature and is not to be confused with nuiiurc 
corn that contains a high moisture content. Becau'c •■oft com i* 
unmarketable, it is retained on the farm and fed The feeding value 
of such com has long been a matter of contmversy No one will deny 
that it is inferior to sound com. However, results ohtnincil at c\. 
periincnt stations where the two feecH have lieen compared mdie.nte 
that soft com is a better fce.1 for finishing cattle than (.a« commonly 
been supposed. On the ba-'w of dry-mattpr content, ^oft eom i- n< 
emcient a« mature com m prwlucing gain- However, tl.e gain- from 
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Tabic 114 

The IIELATIVE Valce or Ot» axo Xeie Conx rOR Fixisilisa Cattee 


AH Leaflet IW 
<310da)a) 


otd Cora 
(1337) 


old Corn 

(ms) 


nrUtivF hardnraa of kerneU 

Munlure (j'errenU*') ) 

\iUmjn A. uoiU i>er pound ^ 

Crude rw'ein (l*''< rno»ature| 
Luu) (pereetiUl*) 

Avera** initial neijlit, t«un<l» 
Arerac* dadf r»und* 
Aeerai* dad}' ration, pouoda I 
flliellrd corn (M''» cnoia* 
lure) 

rrotein rurptemrat 
Alfalfa hir 
Con » lat* 

)'e«<l per eat. c*>n, {<ound> 
PbrllM ton lit'-, not*, 
lure) 

Protein • .rplemenl 
Alfalfa bay 
Con adata 
ftrliinj pntr per rwt. 
fSnnVae* iperrenlafe) 

UmaiEi TetTeettf* 


old Cora 
(l(>3<» 


old Cora 
(1040) 


13.0 

mo 


New 

Corn 

(IMl) 


10.7 

11720 


Illinois 

Mimeo. Report. 
April 20. lOfO 
(102 da>s) 


old Cora 
(1937) 


13.7 
1.4 
2.1 
IS 0 


New 

Corn 

(1039) 


745 
110 <0 
1 9 
01 0 
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test, and steers that were fed new oafs from July 24 until August 21, 
decreasing amounts of oats and increasing amounts of chopped new 
ear corn from August 21 until October 2, and new shelled corn from 
October 2 until November 11, when the cattle were marketed. The 
moisture content of the com kernels was 59 per cent when the feeding 
of new corn was begun on August 21, and 24 per cent on October 2 
when the change from sliced ears to shelled com was made. In this 
second test the steers fed old com sold for 50 cents per hundred 
more than those fed new com and returned, as a result of the higher 
selling price, approximately $5 per head more profit, despite the fact 
that new and old corn were valued at 56 and 65 cents a bushel, 
respectively. 

The advent of the field-sheller or corn combine will undoubtedly 
be responsible for a great increase in the feeding of high-moisture new 
corn, especially if storage facilities such as the airtight "Harvcstorc” 
are available. Such high-moisture gram undergoes fermentation if 
stored in large quantities and has all the characteristics of silage. 
For this reason it will be discussed more thorougiily under the topic 
of ear-corn silage. 

Value of Soft Corn. Often a field of late-planted com fails to 
mature before the first killing frost, and about once m 8 or 10 j’Oars. 
an unusually early frost damages a considerable percentage of the 
crop over a large portion of the Com Belt. Frost destroys the life 
in the green, growing stalk and halts tJie translocation of the food 
nutrients from the stalk to the ear and the transfer of water from the 
ear to the stalk, where it normally would evaporate through tlic 
leaves. As a consequence the cars fail to diy out and they contain an 
abnormally high percentage of moisture; as much ns 40 per cent 
moisture is not uncommon. Such corn is commonly termed “soft.” 

In practice, soft com is com that contains too high n percentage of 
moisture to be stored in the car without danger of /leatinp Ilcatmfr 
is likely to occur when the amount of moisture in newly liarvc-tcci 
corn exceeds 25 per cent. 

Soft corn is also immature and is not to be confu«cd mth mature 
corn that contains a high moisture content. Bec.iu«c soft corn js 
unmarketable, it is retatned on the farm and fed. The feeding value 
of such corn has long been a matter of controversy No one will deny 
that it is inferior to sound com However, results obtained at ex- 
periment stations where the two feetfs Iia^-c been comp.irwi mdir.ite 
that soft corn is a bettor feed for finishing cattle than lin« commonly 
been supposed On the basis of dry-matter content, foft com is ns 
efficient as mature com in pro<lucing gam** However, the pains from 
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Table 115 

The \'alce of Soft Cork for Finishiso C.^ttee* 

Mature Com 

Two-Year-Old Steers, from 

Fed 80 Daj-s Soft Com Previous Y’ear 

Form of Com Fed 

Broken 

Ears 

Ear-Corn 

Silage 

Broken Ears 

.Vverage per cent moisture 

35 82 

39.65 

13.61 

A', erage dailv gam, lb. 

3.20 

3.35 

3.52 

Average daily ration, lb. 




Ear com 

31.48 


25.59 

Lm'eed meal 

1.89 

1.89 

1.89 

Ear-cora silage 


45 43 


Alfalfa hay 

2.70 

2.35 

2.70 

Feed per lb. gain, lb. 




Ear com 

984 


7.27 

Linseed meal 

0.59 

0.56 

0 54 

Ear-com sUage 


13.56 


Alfalfa hay 

0.84 

0.70 

0.77 

Com (dry matter) per lb. gain, lb. 

6.42 

5 34 

6.2S 

Selbng price per ewt. ($) 

9.35 

10.00 

6.85 

Dressing percentage 

600 

60.7 

60.6 

C.ittle and hog gains per acre, lb. 

247.0 

292 0 



* Ilbnoi* Bullctia 313. 


soft corn are somewhat less rapid because its greater bulk results in a 
smaller consumption of dr>* matter in comparison with mature corn. 

Com containing an abnormal amount of moisture becomes so hard 
from freezing during severe weather that cattle can scarcely eat it. 
For this reason soft corn should, if possible, be fed during the fall 
and early winter. In order to obtain as great a consumption of com 
as possible, the roughage allowance should be limited to 4 or o pounds 
daily per 1,000 pounds live weight. Sila^ is not as satisfactory a 
rougliage as hay for cattle fed on soft com. 

Soft Ear«Corn Silage. One of the problems connected with the 
utilization of soft com is the matter of storage. Ordinarily the corn 
is left m the field to be gathered as it is needetl. This method is 
likely to prove inconvenient during bad weather when the field is soft 
and muddy or is covered with deep snow. This difficulty can be 
avoided liy snapping the ears soon after the first killing frost and 
making them into car-corn silage. Such ear-corn silage is superior 
to the same com fed as broken ears, as thomi in Table 115. 
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High-Moisfure Ear-Corn SHagc. Results such as those sum- 
marized in Table 116, secured from feedmg soft corn in the form of 
ear-corn silage, have compared so favorably with those ordinarily 
obtained from feeding sound, mature corn that it may be asked why 
this method of harvesting and feeding corn need be limited to those 
occasional years when com fails to mature. 

If high-moisture car-cora silage produces the same amount of gain 
in cattle as fully matured ear or shelled com from an equal area of 
land, there would seem to be scv'eral advantages to be gained by 
harvesting the corn as ear-corn silage. In the first place it pennits 
the harvesting of a considerable portion of the corn crop during 
favorable autumn weather. Second, it stores the corn in a form 
suitable for feeding to cattle of all ages without further preparation, 
therebj’ eliminating the expense and extra handling of feed involved 
in grinding or shelling. Third, it makes possible the pasturing of 
stalk fields while they are still green and palatable, or the making 
of the green stover into green stover silage. Or, if the green stover 
is not needed, the stalks may be plowed under early enough for the 
field to be sonn to wheat. 

The method for making car-corn silage is relatively simple The 
ears, with or without the attached husks, are gathered with a mechan- 
ical picker without husking rolls, and hauled to the silo to be ground 

Table 1U 


Ear-Corn Siij^ob roR Finishino Calves* 


Equal Areas of Corn Harvested and Fed 

Ear Cora 
Silaee 

Ear-Coru 

SJaee 

Stature Corn 
tC. and Cbb meal) 

Date harvested 

Sept. 4-9 

Sept. 24-25 

Oct 25-30 

Afo/stetre in grain when hanvsted 

St 4% 

57 &% 

Vader 25% 

Average daily gain . 

2 23 lbs. 

2 12 lbs. 

1 2 10 lbs. 

Average daily ration: 

Corn component 

29 4 

1 27 3 

13 3 

Cottonseed meal 





2 0 



Oat straw . .... 

3,0tS da}-3 

3,253 days 

3,329 days 


6,721 lbs. 

6,CSG lbs 

6.9S7 lbs. 

Selling price per cwt. 

SIS 70 

$15 65 


Dressing percentage 

61 1 

61 4 


Return per bushel of corn obtained 
from the area allowed to mature ■ 

Si 19 

SI u I 

$1 07 

• Illinois Expenment Suiion. MimeoB™pbed Report. IKVM. Call reefline tipenmeui*. 
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' chopped end blown into the silo It is not 

lane in the silo because the weight of the corn and the ‘‘‘’-ence o 
Leh bulky material causes the silage to settle almost as rap.dty 
s it is made However, it is necessary to have someone in the silo 
e see tot the silage is evenly distributed. Otherwise the cut corn 
ends to pile up in the center whereas the husks and cobs accumulat 

‘'ifthe'rrn is overly ripe and contains 

nsure thorough packing and fermentation a small 

should be added by introducing a pipe or hose into the “ 

cutter. When the job is Hnished the silo should be sea d either by 

running sufficient green stover or other forage through the cutter to 

make a layer approximately 3 feet deep on top of f ° 

by covering it with one of the newly developed plastic 

When ear-coin silage is so sealed, little spoilage occurs. Again the 

air-tight or oxygen-free silo is ideal lor storing such silage if cost 


not to be considered. , , 

Since ear-corn silage is heavy in proportion to its volume, a rem 
tively small silo holds sufficient silage to feed a carload of cattle, even 
though they receive little other teed. If the silo is of the conventional 
type and is too large in diameter, a small drove of cattle will require 
insufficient silage daily to prevent spoilage in warm weather. A silo 
12 by 40 feet holds approximately 120 tons of ear-corn , 

enough to finish 40 to 50 head of cattle during the usual length 

feeding period. ^ j Jn 

More recent work by the Iowa and Indiana stations is reportea in 
Table 117. These studies deal with corn which definitely must e 
considered mature since it contained only 32 per cent moisture or 
less. These studies indicate, as did the Illinois studies with immature 
car-corn silage, that the dry matter of high-moisture ear-corn is 
superior to that of mature dry corn when stored as car-corn silage, 
since faster gains are produced on less dry matter. A probaic 
explanation is that the cob portion of the ear-corn silage is 
efficiently utilized by the rumen microorganisms as a result of ‘C 
fermentation it undergoes in the silo. On a dry basis, ear-corn silage 
consists of approximately 20 per cent cob. It should be noted m 
Tabic 117 that dry matter intake was not increased in the mg] 
moisture corn lot". Consequently it cannot be said that the corn is 
more palatable, although it would seem so upon observing the apparen 
relish with which such corn is consumed by cattle. 

Experimental data on the feeding value of ensilaged high-moistur 
shelled corn is needed but is not available at the present time. 
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seems logical to assume that this method of storing such corn has 
merit, provided that air can be absolutely excluded. It is obvious 
that such corn has more air space around the individual grains than 
does ground ear-corn. The author has observed a number of farms 
on uhich shelled corn silage is being successfully stored in conven- 
tional silos. Less spoilage occurs if a large number of cattle is fed and 
if the corn is fed out before the warm weather of summer arrives. 

Effect of ArtificiaMy Drying High«Moisfure Corn. Extensive data 
are not available on this presently important question. For those 
tamers who do not have a silo for storing higli-moisturc corn but 
who nevertheless wish to take advantage of the benefits of field 
shelling, artificial drying seems a practical alternative. A problem 
presents itself in the heavy corn-growing areas because the capacity 
ot the customary flow-type dryers operated by the elevators is not 
su cicn Q keep up with the large amount of corn which suddenly 
ee s rjing nhen field shelling commences in earnest. Either farm- 
ZQ or arger portable “batch” dryers which ordinarily rely on forced 
hei'n„ ““a '“"Sing from 180° F. and upwards, are 

irs The data shown in Table 

af ^O'lng 30 per cent moisture content mature com 

Pfi ;• '‘Ot reduce its feeding value. 

pcriori93Vin4n''*s “I ^olue. During the 

Dolbnatari •’ hybrid corn was rapidly displacing the open* 
m value of the differLt hybrids 

tliev u-or ^ ‘®oussed. Some hybrids were claimed to be so hard that 
8walInw<J difficulty and consequently the kernels were 

not onlv y ^ little chewing. Other varieties were believed 

midp ^ but also to possess an aroma and flavor that 

such tpvt« ^ palatable. Regardless of the results obtained from 
much -i-s nt^ ^®cussion of this topic is no longer of importance inas- 
nractipii corn has been replaced by hybrid corn for nil 

tinuo to fi breeders have been doing, and will con- 

purposes % breeding “tailor-made” hybrids for specific 

nrndiipp rT^c^ example, special hybrids have been developed which 
silage Hou-^ onnage of forage and therefore are idealb' suited for 
Piins nnr "silage hybrids” have not produced more beef 

other sneci'al because of the lower yield of grain. Still 

. ® been produced which arc 50 per cent higher 

fonrirfo/i Ordinary com. Feeding trials such as the one 

... X 1 f indicate that protein supplements may be 

ellmin.ated from finishing rations in the future, it plant breeders irii- 
prove the yields of the high-protein com hybrids. Hybrids have also 
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Tobfe ns 


Results of lIiGn-TEMpERATunE DitTmc of IIigii-Moisture Fieli>.Shelled Corn 
When Fed to Deep Steers* 

(November 17, 195t-March 23, 1955, 12G Days) 


Type of Corn Fed 

ZiOt 6 
Field-dried 
16%-Moisture 
Com 

Lot 7 

High-Temperature 

Dried t Iligh- 
Aloisture Corn 

Number of calves 

9 

10 

Average initial weight, lb. 

556 

554 

Average final weight, lb. 

S5S 

850 

Average daily gain, lb. 

2.39 

2.42 

Average daily ration, lb. 



Com silage 

16 g 

17.3 

Shelled com 

9.x 

9.1 

Alfalfa hay 

2.1 

2.1 

Soybean oil meal 

1.3 

1.3 

Feed cost per cwt. gain f$)t 

1688 

16.81 


* Illmois Cattle Feeders Day Report, 1955. 

t Corn contained 30% n)oi«ture and was kilD*<ined at ISO* F until it contained 
16% moisture 

i Feed prices used were: corn silage, $12 per ton; shelled corn, Sl.40 per bu.; soy- 
bean oil meal, $80 per ton; atfaJfa hoy, $20 per ton. 


been developed vhich contain twice the usual amount of fat, and 
work is in progress to develop hybrids whose stalks contain high 
levels of sucrose or sugar. 

Feeding Corn to Breeding Animofs. Although com ranks high 
as a feed for finishing cattle for market, its use as a feed for breeding 
animals is often severely criticized. It is stated that, owing to its high 
starch and fat content, corn is likely to produce such an accumulation 
of fat around the reproductive organs that their normal function is 
impaired. Also it is thought that the great strain put upon the 
digestive system by the digestion and assimilation of such a highly 
concentrated feed, and upon the excretory' system by the elimination 
of the oxidized products, may result in a serious and perhaps perma- 
nent derangement of some of the organs of these systems. This latter 
condition, commonly referred to as “burnt up by too much com,” is 
regarded as particularly likely to occur in young bulls and heifer. 
No one will deny that breeding animals should not be kept m too fiigli 
condition It is not an established fact, however, that it is neccssaiy 
to withhold com from breeding animals to a^-oid these effects. Rather, 
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of drought in many parts of the country, which reduced yields of otJier 
crops, especially corn and wheat, to the extent that the more drought- 
resistant grain sorghums have replaced many acres of the drought- 
subject crops, even in the Com Belt. 

The twofold increase in acreage of grain sorghums within the last 
10 years is shown in Figure 70. It should be noted that the increase 
in bushels produced is even greater than the increase in acreage. A 
twofold increase in yield per acre resulted primarily from tlie develop- 
ment of better hybrids and the shift of some of the acreage to the 
more productive Corn Belt soils and irrigated valleys of the West. 
The figure also shows that cotton and wheat acreages have been 
reduced in the principal grain-sorghum growing states to about the 
same extent as grain sorghum acreages have increased. 

Sorghums are still being grown extensively throughout the southern 
half of the country, as seen in Figure 71. It should be mentioned tliat, 
whereas sorghums were predominantly a southwestern crop 5 years 
ago, sorghums have moved into the remainder of the country since 
Figure 71 was prepared. The newer hybrids are not only higlier 
yielding with respect to grain but they have also been adapted to 
harvesting with the combine by reducing stalk height. A problem 
that is still occupying tlie attention of plant breeders is that of late 
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FIG. 71. Sorghums harvested for grain or for seed in 1954. (U. S. Department of Commerce.) 
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maturity. Each year thousands of acres are damaged by frost before 
maturity is reached. The development of open or “sprangly-lieaded 
hybrids has liclpcd in reducing the moisture in tlie grain so as to 
insure safe storage after combining, but high moisture is still a 
serious problem. 

A discussion of recommended varieties and hybrids would have 
little point here because so much variation exists among areas through- 
out the country with respect to rainfall, length of growing season, 
soil fertility, and drying conditions. Local or state crop specialists 
should bo consulted for recommendations as to suitable varieties an 
hybrids, and because improvements are being made each year, c langes 
in local recommendations shoidd be followed. Yields of 100 ® * 

or more per acre arc not rare in modem grain sorghums, an yie s o 
newer combine-type hybrids consistently compare favorablj nit corn. 

In chemical compo-sition, grain sorghums in general are quite similar 
to shelled com. An c.xccption is protein content, which is ig er 
grain sorghums by 2 percentage points— roughly 11 per cen 
9 per cent in com. The two feeds arc approximately 
respect to total digestible nutrients or energy content, and both are 
low in calcium and pliosphorus. The carotene content of gram sor- 
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ghum is very low. Fortifieation of sorghum rations with carotene or 
Stamin A cLcentrate is absolutely essential in finishing " 

do nralso contain at least 4 to 6 pounds of excellent quality egu me 
hay or an appreciable amount of good silage. High-carotene conte 
hybrids appear promising in the developmental staps and may even 
tually offset the lack of this nutrient m gram 

So^hums should always be ground or rolled for feeding to catt e 
because they are hard-seeded and much of the sorghum Pa n other 
wise passes through the digestive tract m a rather incomplete stap 
of digestion. More will be said about effect of preparation on the 
feeding value of sorghums in Chapter 26. Swine do not do a good 
job of recovering sorghums from voided cattle feces. 

Sorghums are usually fed in finisliing rations in the 
threshed grain, but in some instances ground head chop is fed, w 
is similar in feeding value to ground car corn. Although feeding n 
with the newer hybrids are few, it appears that the data from o 
studies with conventional grain-type sorghum varieties are still appi^ 
cable, because the chemical composition of the old and the ne 
sorghum types is so similar. Table 120 shows the results of some oi 
the older comparisons between standard early-day sorghum ''^arie ics 
and corn. These comparisons indicate that grain sorghums have a 
feeding value approximately equal to or slightly below that of s le 


corn. , * 

Sorghum Head Silage. One solution to the storage problem oi 
high-moisture content sorghum grain is to harvest the crop witi a 
field ensilage chopper, taking only the head portion of the stal an 
storing it in a silo. Experimental data for comparison of sorg mm 
head silage and ear-corn silage are not available. However, ® , 

shows the results of a comparison between cracked shelled corn an 
whole sorghum grain, ensiled while it still contained 40 per cen 


moisture. , 

Oats. Formerly oats were not of great importance in beef ca 
feeding, but with the loss of the market for oats for feeding horses, 
they are now used r.ather extensively for cattle in many parts o m 
country’. For finishing purposes oats arc too high in crude 
too low in digestible nutrients to be fed alone, but when mixed 'ai^^ 
other grains such as corn or sorghum, which are higher in cner^ 
less bulky, they give very satisfactory results. The tough, ^ fi rous 
hull and the small size of the kernel make it advisable to grin< ® 
for older cattle since they swallow a considerable percentage o 
kernels without sufficient chewing if the oats arc fed whole. 
oats, as a rule, i« not advisable for calves \mlcss the grain with " >1*^ 
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t Ok!:ihom nulletm 237. 

J Kiins.os Mimeo. Report 42-Ii.2 
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Table 121 

HiGH-MoisTuee Whole Somhot Oh*™ Finishiho Medium GBiDE Steebs- 
Lot Number I 


Ration 

Number of animals 
Av initial w eight, lb. 

Av final weight, lb. 

Av daily gain, lb. 

Feed consumed daily, Ib. 

Cracked shelled com, 14% M. 
Sorghum grain, 14% M.f 
Supplement 
Alfalfa hay 
Minerals and salt 
Total 

Feed per cwt. gain, lb. 

Grain 

Supplement 
Alklfa hay 
Minerals and salt 
Total 

Feed costt per pound gain, i 
Selling price of steers, $ 


Cracked 

Sorghum Grain 

Shelled 

from Silo 

Com 

(40% Moisture) 

10 

19 

810 

814 

1,055 

1.021 

3.14 

2.66 

17.1 



16.8 

1.5 

1.5 

6.0 

6.0 

0.1 

0.1 

24.7 

24.4 

548 

634 

48 

57 

191 

226 

4 

3 

791 

920 

15.9 

13.9 

21.40 

19.70 


• Iona Cattle Feeders Report, 1958 

t Converted to 14% moisture basis. , , 

t Cracked shelled corn priced at $1.25 and gram sorghum at $0.75 per busnei. 


the oats are fed is also ground, in which case grinding insures a e er 
mixture of the two feeds. . 

Both whole and ground oats are more palatable than corn or 
calves, as indicated by the relative amounts eaten in the Kansas 
experiment reported in Table 122, where the two grains were c 
free-choice in separate self-feeders. The slight difTerence in pa a 
ability was probably due to the fact that the oat grains were so er 
and more easily chewed than the kernels of corn. 

Feeding experiments indicate that oats more nearly approach 
value of shelled com for feeding heavier cattle than for feeding cnBe»- 
In tests conducted at the Indiana station with 2-ycar-old steers ^ ic 
substitution of ground oats for one-third of the shelled corn ration 
slightly decreased the feed required per 100 pounds of gain. 
in none of the 7 experiments with calves shown in Table 123 did oa 
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have as high feeding value as shelled corn. On the average 118 
pounds of oats replaced 100 pounds of shelled corn, or 2 bushels of 
oats replaced approximately 1 bushel of shelled com. One objection 
to feeding oats to young feeder cattle is that oats tend to make the 
cattle grow rather than fatten. This fact is substantiated by the 
lower prices received for most of the oat-fed lots when they were 
marketed. Oats are approximately equal to ground ear corn when 
fed so as not to exceed half of the concentrate portion of the ration. 
Oats may constitute as much as one-half or two-thirds of the grain 
ration while the cattle are becoming accustomed to a full feed Since 
.oats contain less energy and are more bulky than corn, their use at 
this time lessens the danger tJjat some of the steers will overeat and 
become foundered. However, the oats should gradually be reduced 
in amount as the feeding progresses, so that they form only 20 to 30 
per cent of the grain ration, or possibly be eliminated altogether, 
during the last third of the finishing period. Obviously the relative 
prices of corn and oats should be considered carefully in determining 
the extent to which oats should be used in the finishing of cattle for 
market. As stated above, the feeding of large amounts is not profit- 
able unless the price of oats per bushel is less than one-half that of 
corn. Swine wfiicfi foi/ow cattle in the feed lot appear to make 
almost no use of the oats which the cattle foil to digest. Consc- 


Table 122 

Relative Palatabiuty or Shelled Corn and 
Oats When Fed Fbbe-Ciioice to Beef Calves* 

Lot I Lot 2 


Ground 



Shelled 

Com 

Whole 

Oats 

Slieiled 

Com 

Ground 

Oats 

Average daily consumption, lb. 

Ist 2S days 

1.06 

3.18 

1.S3 

3.45 


1.96 

5.85 




4.56 

4.57 



4th 28 days 

4 70 

6 32 




2.44 

8.53 



Average 138 days 

3.14 

5.65 



Average initial ueight, lb. 

Average final weight 

Average daih- gain 

412 

73S 

36 

409 

729 

32 


Kansna Cattle Circular 3SB 
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Tobic 123 

Co>,r.«.,oK o. CoaK . .tk Coh. akd Oats aoa Fmanmo C.rn^ 

Shelled Corn end Oete 


Shelled Cora 


Two-year-old steers . 
Indiana Bulletin 371. 
Indiana Bulletin 371. 
Indiana Bulletin 371. 
Calves 

Illinois, 1912-13.... 
Illinois, 193^-36. 
Nebraska, 1922-23 . 
Minnesota Dull. 237 . 
OUahoma, 1937-3S. . 
ICansas, 1932-33 
Kansas, 1933-34 


^ , I Grain 
perc»t. 

1 Gem 


2 50 
1.88 
2.15 

2.00 
2.06 
2 47 
2 32 

1 9S 
2.11 

2 14 


Average of 7 lots of calves 


Batio 
of Com 
to 0«t» 


1S12.90 

11.50 

7.45 

8.50 
8.65 
9 50 
9 60 

8.75 

6.75 
7.00 


2 : 1 « 

2 : 1 * 

2 : 1 » 

4tl 

2.5:1 

2:1 

4:1 

IM* 

0:1» 

1.3:1 


Grain 
[per ewt. 
Gain 


2.60 

2.16 

2.18 


2.02 

2.40 

2.19 

1.95 

2.02 

2.13 


Sellins 
Price 
per cwt. 


564 S13.00 
508 11-75 
586 7.50 


1.96 603 


8.55 

8.65 

0.25 

9.40 

9.00 

6.00 

6.75 


518 38.25 


• Thie ermm fed Sfound .nnj « 

* Whole oil* elone fed firtl 100 de>-» end ehelJed corn elone iMt IDO ass’*. 


qucntly the fnib-titution of oMs for a considerable part of the corn 
ration rc&uUs m tnucli smaller hog credits. 

Oats arc somewhat higher in protein and mineral content than corn 
and for this reason they arc especially vahiahle for breeding stoc 
When used in jnixtures. with other grains they are highly regarded >} 
herdsmen who fit cattle for shows and sales. For such animals t ic 
oat hulh arc in no way objectionable since they give bulk and lig ' 
ness to the grain ration. . 

Barley. Large amounts of barley are used in cattle feeding in t le 
northern and nortliwc'tcm states and in Canada. At these latitiu cs 
com often fails to mature and barley, with iU shorter growing sea‘-on, 
i< rai-ed to take it* place Barley is also grown to a limited exten 
along the western e<lge of the Corn Belt, where a grain crop i' 
dc'ired which will mature before the arrival of hot, dr>' weather. 

Barley, like oats, ha*- a kernel surroundtHl by a tough, heavy in 
which materially Ic'^cns it- dige-tibility aiul renders it soiuew la 
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unpalatable unless it is ground. Hie kernel itself is rather hard and 
flinty in texture and does not "chew up" as easily as corn. This fact 
makes the grinding or crushing of barley all the more necessary if 
satisfactory results are to be obtained from its use. The feeding of 
whole barley is a wasteful practice since a high percentage of the 
kernels are not chewed sufficiently well to permit them to be thor- 
oughly digested. Undigested kernels of barley, like those of oats, are 
not utilised readiJj' by the swine w’hich arc kept in the feed ht. 

In chemical composition, barley falls midway between oats and corn. 
Because of its higher protein and mineral content it is a somewhat 
better balanced feed than com, but its lower percentage of fat and 
greater amount of fiber make it less fattening. Many comparisons 
have been made between shelled or ground corn and ground barley 
as feeds for finishing cattle. Some of the results of thc^e studies arc 
shown in Table 124. 

Barley may vary considerably in qualitj'. This factor may be 
highly important, as is shown by the daily gains of 3 lots of steers 
fed shelled corn, native barley, and northern-grown barley by the 
Illinois station. The gains w'ere 3.08, 2.81, and 3.35 pounds a liead, 
respectively. Since weather conditions for the production of a high 
grade of barley are almost the opposite of those required for a good 
grade of corn, it is not surprising that there is much vanation in the 
results obtained in studies of the relative value of these two grams. 

Although feeding tests slioiv considerable variation in the relative 
value of corn and barley for finishing cattle, most of them indicate 


Table 124 

Bablet vs. Corn fob Fi-visiuno Cattu: 


V«ar1inK .Slcent 

Steer Calces* leml 


Ground 


Groun<l 


Shelled 

Ground 

Slie1le<l 

Ground Shellerl (.round 

Corn 

narle>’ 

Corn 

(tiirley Corn Jlarlej 


Daily gam. lb. 

2.11 

1.06 

2.02 

2 00 

2.11 

2 21 








Gram 

570 

CIS 

370 



nil 


47 

51 




ns 










100 

Ml 




ScllinR price |>er cwt , S 


7C0 

20 40 

19 40 




• Kansa.'i Cfittlc Cirrular 3GA 
t Orpcon Dullelin 5JS 
1 Miniie-oia Kultetin 300 
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counto- where barley is extensively grown and consequently 
^'Tn th'^Com Belt proper, barley should 

corn or corn and oats to lessen tl.e frequency ^ “at In m 
tores barley has a feeding value fully equal to that of ^ 

fed alone its value is only about 90 per cent that of corn ™ » P™™ 
basis. Or we may say that 5 bushels of barley have about the 
feeding value for anishing cattle as 4 bushels of shelled 

Burley for Breeding Animals. Barley stands high in the estim. 
tion of feeders of breeding animals. Also, in the Btting “ , 

tor the show ring it is regarded with much favor. The b. > 
steers of the Northwest and the PaclBe Coast have '“"B 
at the International Live Stock Exposition for their wonderful ban 
dling qualities and "touch.” Several grand champion steers hat o 
developed in these regions with the use of scarcely any 
being the principal concentrate fed. Nearly all experience ee 
agree that there is nothing superior to barley to "mellow up 
aniinal that has become a bit hanl in his flesh or to prevent a hlgius^ 
finished beast from beconiing rough and patchy. A possible “*P ""“I 
tion for this reported phenomenon, which evades scientific exp an 
tion, is that the feeding of barley results in a somewhat slower ra 


01 gain , • • ol, 

Wheat. Wheat is fed to beet cattle only when its price is a - 
normally low so that its cost per pound is comparable with that o 
com. Owing to the smnll size of the kernels, wheat must be groun 
to injure its thorough digestion. Wheat should not be fed alone sine 
the protein (gluten) becomes sticky when mixed with saliNa an( is 
not greatly relished by the cnttlc. However, this objection is ea. i 
overcome by mixing ground wheat with other grains such as s ic 
com or ground oats. Such n mixture i« sufTicicntly more valua ) 
than com alone to justify the feeding of wheat when corn and n 
are the same price per pound, even though the co^t of grinding is 
or 5 cents a bushel. 

Results secured at the Kentucky' and Kansas® Experiment 
indicate that ground wheat may successfully !>e fed alone if i 
spread evenly over a rather liherni fec-d of com silage. Evidently » 


> Kfnlurkv Bulletin 332. 
» Kan*.i« Bulletin 201. 
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silage reduces the sticky nature of the ground wheat by supplying 
more bulk and by compelling the cattle to eat the wheat more slowly. 

Table 125 gives comparative values of oats, barley, and sorghum 
grain in terms of various values placed on corn. Adjustments for 
difTcrenccs in feeding value and for different weights per bushel were 
taken into account. 

Rye. Rye is usually regarded ns a feed for swine and as a rule is 
fed to beef cattle only when its price per bushel is considerably below 
that of corn. Rye grains are small and hard and, of course, should 
1)0 ground. Like wheat, rye gives much better results when fed with 
com than when fed alone. When so fed, ground rye may be con- 
sidered equal to ground wheat. (See Table 126 ) 

Grain Mixtures. Experienced feeders of purebred cattle greatly 
prefer a mixture of several grains to com alone for fitting cattle for 
the show and sale ring. On the other hand, the men who feed steers 
for the market usually feed only com or sorghum alone unless these 
grains are scarce and high in price compared with other grains, Feed- 
ing experiments indicate that grain mixtures usually are sufiiciently 
better than single grains such as com or barley to justify their use, 
even though additional labor is required in their preparation. An 
exception to this statement appears to be a mixture of corn and oats 
for calves, which, as shown in Table 123, usually produces smaller 
gains and less finish than corn alone. Anotlier exception is a mixture 
of ground oats and barley, which probably contains too much fiber 
and is too bulky for young animals. 


Table 125 


A .r TiABiFT AND SoKGHCM Grain IN Terms or 

Approximate Value of Oats, Uablet, and ow n. 

Phi™ LHVHt. ron Corn Whhh Fid to B.ir Ca™ 


If Corn Price 
per Bushel 
Is; 


$1.00 
1.10 
1.20 
1.30 
140 
1.50 
1.60 
1 70 


Value of Other Gr ains When Fed 
Oats Barley Sorghum Gram 

per RpiJiel DDrEmhel per 100 Found. 


$0.48 76 

0 53 083 

0.58 0 

0 63 

0 68 *-06 

0.73 1-14 

0.78 1-2* 

0 83 


$1.65 

1 81 
1.98 
2.14 
231 
2.47 
264 

2 79 


and Ralph Jennings. U S.D A , 1956 


• Courtesy Malcolm Clough 





beef cattle 
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Hominy Feed. Most of the by-products of the milling industry 
^\-liich arc fed to beef cattle arc relatively high in protein content and 
arc classed as nitrogenous rather than carbonaceous concentrates. An 
important e.xception is hominy feed, which is a by-product of the dry- 
process metliod of milling corn. Hominy feed consists of the corn 
germ, the outer coating or bran, the tips of the kernels, and small 
particles of starch from the endosperm, which result from the removal 
of those parts from the whole kernel Hominy feed is somewhat 
higher in protein and mineral content than whole corn, partly owing 
to the presence of the corn bran but principally to the fact that the 
percentage of moisture is considerably lower because of the kiln- 
drying of the corn before milling. 

Hominy feed has proved to be a satisfactory substitute for shelled 
corn in the few experiments in which it has been fed. However, it is 
too bulky to be fed alone successfully but may constitute up to 50 
per cent of the grain ration when mixed with non-bulky feeds such as 


corn and sorghum 

Beet Pulp. In the manufacture of sugar from beets, great quantities 
of wet beet pulp result as a residue of the sugar-extraction process 
Thousands of cattle and tens of thousands of sheep and lambs are 
finished annually on this material in the beet-grorvmg sections of the 
West. Because of the large amount of moisture that it contains— 
approximately 90 per ceni^wet beet pulp should be regarded as a 
diluted carbonaceous roughage similar to corn silage. Consequently 
it will be discussed in connection with that subject m Cluapter 21. 

A considerable quantity of the beet pulp produced at the sugar 
refineries is dried with waste steam to produce dried beet pulp. 
Tliis dried pulp may be bagged and sold as plain beet pulp, or it maj 
be mixed with molasses to produce dned ^olaeses beet pulp Ap- 
proximately 100 pounds of the plain dry pulp are obtained rom each 
ton of sugar beefs processed Five hundred pounds of ■u»'a-cs are 
mixed and dried with about 1,600 pounds of dried pulp to make a 

ton of dried molasses beet pulp.® „„„„„„ 

In chemical composition dried beet pulp is a carbonaceous con en- 
tratc. Because of its bulk it produces slightly faster gams i hen mixed 
with corn or ground barley than when it is fell alone Mixtures o 
part of dried beet pulp and 2 parts of corn, or equal par s of dried 
pulp and shelled cL, were equal in al respects to » 
shelled corn in three tests carried out at the Nebraska " 

dried pulp gave as good results as dncl molasses pulp when ted with 


•' Colorado Bulletin 422. 
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ground barley in tn-o tests made at the Colorado station. (See 

^sM^ the cost of beet pulp is considerably higher than the price 
of com or barley; consequently it is not fed to beef cattle to any 
extent except in the vicinity of sugar refineries whore it P“'''=“r° 
directly from the mills. Frequently small amounts are used in fitting 
cattle for show. One quart of dried beet pulp moistened with 1 quart 
of diluted feedinp molasses or plain water and allowed to swell o\er- 
niglit yields up to about 2 quarts of soft, succulent feed which may 
fed alone or mixed with other concentrates. 

Molasses. A large quantity of low-grade molasses is P™™'™ 
cacli year as a by-product of the sugar-refining industry. Added to 
our own domestic supply, large quantities are imported, principally 
from Puerto Rico and Cuba. Frequently it is sliipped in tank cars to 
the locality where it is to be ted and drawn off into wooden or steel 
barrels holding 500 to GOO pounds each. 

Feeding molasses is of three kinds— cane, beet, and corn— depend- 
ing upon the plant from which it is made. Most of the enne 
is made in the South, where it is commonly called “blackstrap.” Beet 
molasses is produced principally in the sugar-beet areas of the ” * 

Com molasses, called “Hydrol," is available in relatively sma 
amounts for feeding purposes. It is a by-product of the com-inilhng 
industry in the manufacture of com sugar. Formerly cattle feeders 
showed a strong preference for cane molasses, claiming that the bee 
variety wa« less palatable and much more laxative. A more extensuo 
use of ijccl inola-»e>, liowcvcr, has convinced feeders that there is 
little didercncc between the two kinds. The use of corn molasses in 
beef-cattle feeding has been too limited to permit a definite statement 
about Us feeding value. However, in three te&ts in which it was u.‘-c 
at tlic IUinoi>* and Nebraska stations* no superiority over “black- 
strap" wn>* di‘‘Clo'-e<l. liccnu-c of its liigh viscosity, corn molasscs 
IS (lifTirult to handle during cold weather. 

Apparently many erroneous opinions are held regarding the value 
of inoln'^es a** a feed for finishing cattle. Occasionally farmers arc 
encountered ^\ho Ciin-ider moln«ses« a possible sub‘‘titutc for cotton- 
seed meal. Nothing could Iw farther from the truth. Molasses is 
exceedingly low in protein and Us use requires the feeding of more, 
rntlier tlian le*s, protein concentrate. Because of its sweet bi'-te, 
pronuunccil odor, and syrup-like ap|>carnncc, it is almost tmivcrsall> 
con-nlered to bo highly palatable, yet it hn.s been shown that sprinkhnR 
inola—e’* <lihUe<l with water on cottonvccil hulls or gtnid quality wlica 

* Ilhnm- NtimroKrajili«l Itq'OTt 1307, aiui Ncbrnikn Iliillrtm 055. 
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straw does not always inerease the cor^umption 

It is tnie that when cattle are first fed molasses th<p, show a p 

nouneed liking for it, but it is also true that 

consumption usualiy declines steaddy, ^ ^“"l,. 

per head per day during the last part of the feeding J^mt ’ 

the claim is made that molasses intensifies thirst, cansing the catide 
to drink abnormally large amounts of water, f '‘P"""™ yj;;*' „[ 

tiatc this claim in so far as it refem to to the 

molasses as 5 or more pounds per head per day. Howerer 
effect of only 1 or 2 pounds daily upon the con^mpt.on ^ 

negligible. Moreover, there is no basis for believing that cattle obtal 
any benefits from drinking unusually large amounts of water. 

Feeding experiments indicate that 1 or 2 pounds of molasses usual y 
can he supplied to full-fed c.attlc without appreciably affecting tl 
consumption of the other feeds. In theory this intake o' ";’'!'*'™"' 
nutrients should result in an increase in the rate of gam, but in on j 
a few of the experiments in whicli small amounts of molasses » 
been fed has the increase been significant. In fact, in 10 out ol o 
csporiincnts in which not more than 5 pounds of molasses \Ncrc c 
daily the average gains were no larger than those of the ciicck o . 
Since molasses increased the cost of tlic ration and on the a^crai.c 
lessened instead of increased the selling price, the use of small quanti- 
ties for the purpose of accelerating gains and producing a qm^ 
fini'h !■* liard to justify. (See Table 128.1 . *• r.® 

MoIji-m's lias a definitely useful place in cattle feeding during lim 
of grain sicarcity. By feeding molasses in amounts large enoug i *' 
roiiliire fmm one-thinl to two-lhirds of the usual grain ration a 
'■uflifient number of cattle may be finished to utilize the farm roug lag 
«upi)ly to liu* best advantage. Although cattle fed only corn during 
«uch a year probably will return a higher profit j’cr head tlinn hk 
foil a hinitcfl amount of com and considerable molasses, the arger 
number it i*- pO"iblo to fceil by using molasses arc likely to re urn 
larger profit.*- to tbc indi\idual fanner and to the industr>' as a '' »' 
Feeder.*! ^\bo make large profits on mola‘*’*e«-fcd cattle ilunng 
year of feed scarcity “lumhl not !«? mi'-led a« to its feeding vaUu m 
tenn« of com or sorgbum. When fe<l to the extent of one-thin or 
more of the grain nilion. inolas-o*» is approximately 80 per cent a^ 
cfTiricnl a*! sbellctl rorn or i-orghum in producing a given ninoimt o 
gam Another way of expri-s-ing the value of mola^*o« is to say t in 
7.) ixjuml** of mola'-es are wjual to one lm«hel of com or abou 
IM.und*! j-orghum. Tberefon*. unle-< 7."» jinumU of mo1a^-es (or 
» K"n*»- Jluntoil ItOI-lCRG. p n2 
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Table 128 

The Value of Shall Amounts of Molasses for Fimsuing Cattle 


Age of Csttte 

Calves 

Yeartings 

2-year-o1da 

ARTeele 

Number <jf Teete 

12 

6 

7 

25 


Check 

Mtr 
laeeM ^ 

Check 

Mo- 

Cheek 

Mo- 

Check 

Mt>- 

At. tnolftsees fed, Iba | 

9 9 

1 4 
10 1 

13 8 

2 6 

IS 9 

3 0 
13.8 


2 2 

11. C 




(unreatricted loti) 

1 9 0 

lO.l 

IS 1 

14 8 

17 6 

15 2 

12 0 

12 1 









S3 6* 

Feed consumed per ewt. gain 


1 






481 









OS 









S49 


90 


21S 


118 



137 




ns 

88 

SeKiOg price per ewt 

ilO 72 

SIO 

SIO fCj 

110 e: 

SIO .8 

SIO CO 

SIO C9 

IfO 64 


■ Av«r«l« «( 17 cvmpuuoM made of otler coo»uaptio&. 


gallons, since 1 gallon of moln«scs wcigl>s 11.7 pounds) ran l)C hoiiglit 
for less than a bushel of com or 00 pound* of sorghum, it is not nn 
economical repiaccvncnl for large nmoimts of tlics-c grain*. Further- 
more, when the lower scllmg price of the jnohi*’‘-e«*fcd cattle i* taken 
into consideration, the neUial money value of the nnila®'cs may 
<Usap|icar altogether fSce Table 129.1 

Mixed Moiosse* Feeds, romf»an»tiveIy hffle ioa-gra<Ie mofa^-c*- 
is sold <lircctly to cattle fepdei> except in tlie cn«*c of frc<i yard 
operators The greater percentage i- purebn-cd by the innnufacltirer* 
of mixed feeds nncl is uUbzitl by them m tlw preparation of tbeir 
spccja) inanufarturciJ supplement* On aecount of ilic large rju-nnlitu*-* 
of moln«,-os tbal many «f tbe*e eonecrtiv u-c. u eau l>c •lupjKtl m 
tank ears or barge" at a low fm'glit and li-indlmg rfinrge 

The princip.-il U'e of moIn"-e* in imxnl «•« t.» rwia-tm the 

proiluet and make it mon- palatable Sometime* the in.-Ue-rinb enter- 
mg the miMHl fei«l" are of inferior grade an.I nc.tild not l.e ronMiiiinl 
m umuititv m thecr n.-.t«r.n) Mate Although m«mv of th,-.e f,-e<b 
eontam ootiung hut lugli-gradc mat. nab. a f«-u are m.idr up l.vgriy 
nf mill srrei-nmg*. chafTy. Iiglit«eigl.» gramv ‘-.it hull*; coarse 
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Tobte 129 

Value op Molasses as a Substitute fob a Considerable Part 
OR All of the Grain Ration* 


Yearling Steers — 150 days 


Gr&in fed to molasses lots »sa 
ground to absorb the molasses 

Shelled 

Molasses 

Ground Coro 25% 
Ground Oats 25% 
Molasses 60% 

Gf. Corn 50% 
Gr Oats 50% 
Molasses 

Method of Feeding Molasses 


Poured 
on Silage 

end Silage 

All Feeds 
except Silage 
Maebins 
Mixed 

Self-Fed 

Av. initial weight, lbs 

753 

754 

753 

760 

752 

Av. daily gam 

2 51 

2.03 

2.57 

2.51 


Av daily ration 





e.s 

Goto or corn and oats 

13 9 


6 8 

5.9 

Molauee 


14.3 

7 2 

6.1 


Soybeao'oil meal 

1 d 

2 9 

2.6 

2.2 


Corn ailage 

20 0 

22 7 

20.0 

20 0 


Alfalfa bay 

2.0 

2 0 

2.0 

2.9* 


Feed per ewt gam 






Cora or corn and oata 

S15 



234 

278 

Molaasee 


«42 

282 

243 

281 

Boybean^cil meal 

7< 



88 

104 

Corn iilage 

790 

1021 


796 

893 

Alfalfa hay . . 

SO 

96 

78 

117 

89 

Coet cf gam per cwt. . 

SIS 09 

814 85 

813.64 

313 25 

314 76 

Selling price per cwt.. . . 

18 25 

16 00 


16 75 


Shrinkage in shipment, lbs.. 

41 


54 

72 

59 

Return above cost of cattle and 




feed 

869 35 

841.09 

861.83 

354.50 

347.73 

Price per ton at which molasses 
would have been as profitable 
as corn at 81 12 and oats at 






SO cents a bu 



811 20 

-37.42 

.326.20 

Water drunk daily 






lOS 




Aug 22-Sept 6 . 

S6 


119 



niiDOii Exp«nni«iit StatioD. Mimcognphnl Report, 1037. 

• E«r BTouDd ud nuied w,th srua to belp abeorb lha molasses. 


stemmy, or discolored alfalfa; cottonseed hulls; and sometimes ground 
corn cobs and dried peat. Molasses added to a mixture of such mate- 
rials not only increases its palatability but also tends to bind the 
several ingredients more closely together, thereby making it difficult 
for the purchaser to determine their true nature and quality. 

Potatoes. Of the 450 million bushels of potatoes han-ested in the 
United States each year, 5 to 10 per cent are culls which cannot bo 
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marketed profitably for human consumption. During years of ab- 
normally large yields a considerable percentage of the edible potato 
production may be held off the market to prevent prices from falling 
to abnormally low levels. Cull and surplus potatoes constitute an 
important feed for cattle in the important potato-growing areas of the 
United States. Usually they are considered too bulky in relation to 
their feeding value to justify shipping them very far from where they 
were grown. 

Raw potatoes, like other roots and tubers, should be considered a 
carbonaceous concentrate which is diluted with a large amount of 
water. Consequently, cattle must consume large amounts of potatoes 
to get enough digestible nutrients to make satisfactoiy gains. They 
are low in protein, minerals, and vitamins and, therefore, must be 
combined with other feeds that supply adequate amounts of these 
nutrients. High-quality alfalfa hay grown on phosphorus-rich soil is 
a good source of these nutrients, but the hay must be limited in amount 
in order not to interfere with a large consumption of potatoes. Fairly 
satisfactory results have been obtained at the Northwest Branch 
Station, University of ^linnesota, from feeding potatoes and oat straw 
according to appetite, supplemented with 1 pound of linseed meal per 
head daily. Yearling steers fed this ration for 19G days inndo an 
average daily gain of 1.90 pounds, compared with 2 33 pounds for 
similar steers given a full feed of grain and alfalfa and bronic grass 
hay. Reducing the potatoes somewhat during the Inst half of the 
feeding period and feeding from one-tliird to onc-hnif a full feed of 
grain resulted in gains and finish nearly equal to those of the check 
lot given a full feed of grain. (Sec Table 130.) 

In three experiments at the Nortliwest Branch Station, potatoes 
were worth 25 to 70 cents per 100 pounds h.T'-txl on the cost of gajn«, 
when grain, hay, and oat straw were valued at approximately SIO, 
$25, and SIO a ton, respective)}’. Slicing the pot.atoc< redijced their 
palntability and consumption sliglitly and, therefore, was of no value 
Choking from eating wliolc potatoes wn«! prevented by nailmg a 2 inch 
by 6 inch plank about 30 inches above the feed hunk to compel the 
steers to keep their heads down while eating. 

Use of Root Crops In Great Britain. Roots .«urh n«« tumijM, 
mangels, rutabagas, and stock l>ect« l>o«se-s convitiernble merit a- a 
feed for finishing cattle a® dcmon-trnictl hy their cMen«ne u-c 
throughout the British Isles. There they are an im|K.rt.ant soiiree of 
cncrg.v, since relatively small amounts of or«fin.nr>- ronn iitnile- are 
feti, and tiie roughape Mippluni i« largely chafT ainl straw. 

Bnti.d) fannere usually do not put their cattle into the h-c^lht 



B£CF cattle 


3^6 


Tabic 130 

Tiir Von »i» pMtAttn* lun 

\ r««l’ e \r<TlttcJ' 


Vlr<\. 

I/. 


W hlOf 
I'l'ts* 


.‘‘Wl 

1*411 
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Av 4U.1) cam 

Aa tlail) lAti'i'i 
(Jraiti riixlurrl 
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AlJ»lfa t.aa 
hn> 

Oal •tt’iw 

1 |«r r«l. ciin 

(irniti niiOiiic 
meal 

]Sa> 

l)at nUitw 
Potaloe* 




•m: 

'i.fM 


IM. 


r.Ti> 

10 
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ii: 
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fi.i 
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3.210 


• Noftli«<^t N tifXil anil I.ti«“imen1 Malum, rnlvrivil) <J Mi»tiP»ola, C twit'll''* 

ttlraiM mialiue <-»*“» l.arle). tlO^I vat., lOf, |ii«-^l meal. 
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1 (iraiii fr>l la^i SI 


until they arc 2 years old. at which ace tlicy have ron*>jdt*n\l>!c capac- 
ity and can handle larce quantities ul root® daily, ll 1“ hy no mean® 
unusual to feed 00 to 80 pounds of roots jicr head i>er day, nlthouch 
even greater amounts are somctiines ti'i*!!. Of 201 lots of cattle fe<l 
experimentally m Great llritmn from 1833 to 1908, all hut IG received 
roots, 43 lots con'Uimng 100 iHxnnU or more per he.td per day. Tlic 
average daily gain of the root-ftnl lot> was 1.82 pounds, whereas that 
of the no-root lota wa® 1.51 pounds.* 

Best results arc obtained from heavy root rations when the feeding 
period is not overly long. Boots arc loo bulky to sustain the rate of 
gam at a satisfactory figure after the cattle acquire a fair amount 
of flesh. In this rcsiicct roots arc like corn silage. As a matter of 

* n Inglo, ‘'Cattle I’ccding Expcntnrnts in Great Britain," rraaaactionr oj the 
IhohUind and dennillural Sonelvof ScotlaMd, 1900. 
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Table 131 

The Valto of Dried Crmus Pulp and Deiiydr.\ted 
Sweet Potatoes for Finishing Cattle 


Oklahoma 


Florida Bull. 454 Mise. Publ. 11 and 13 

(AveraRC 2 Trials) (Avcrace 2 Trials) 


Ground 

Snapped 

Corn 

Dried 

Citrus 

Ihilp 

Ground 
Snapped 
Corn, 2 lb. 
Dried 

Citrus Pulp 

Ground 

Shelled 

Corn 

Dried 

Sn eet 
Potatoes 

Ground 
Corn 1, 
Dried 
Sweet 
Potatoes 1 

Initial wciKlit, U» COS 

500 

C07 

507 

50G 

608 

Final wcisht 802 

850 

SS3 

802 

825 

877 

Total Rain 2M 

2C0 

27G 

355 

310 

3C9 

.\v daily Ram 2..17 

Av dail> ration 

Ground 'nnpjicd or 

2.17 

2.30 

2.14 

1.92 


rhcUwl corn lO.fi 


2.0 

11.3 


6.2 

t'orn ruhxtitutc 

7.« 

0.0 


9.0 

0.2 

Protein conicntratc 2.0 

2.9 

2.0 

1.5 

1.9 

1.7 

SorRO 8ilac« 



0.5 

b.h 

9.5 

Itnv O.b* 

Fecil |ier cwt. Ram 

Ground iinBpp<>il or 

5.7 ♦ 

5.8» 

l.Ot 

i.ot 

l.Ot 

ehelteil eorn 455 


87 



279 

Corn ruliilitutc 

3C.5 

322 



279 

Protein concentrate 124 

135 

127 

‘ 71 

100 

70 

Ma« 



445 

478 

430 

Hay IMS* 

2GI« 

250* 

50t 

S3t 

45t 


• Carj-cl and llrrinuda tritM Imy. 
t AUalfa liny. 


f:ictor>' nitc of pain. In two tests innde nt the Oklahomn station, .‘itoer 
full-fed dricil potatoes nlc considcrnhly less feed ami 

painnl mure slowly than the check lot fed ground shelled com. How- 
ever, a third lot fed cc|ual part.s of ground corn and dried sweet pota- 
toe* con-umnl more concentrates and made faster gains than the check 
lot. Kven in tins third lot the mbstilulion of dried potatoes for half 
of the corn nition reilucwl tljc net profit the first year because the 
drictl potatoes cn-l $19 a ton more than corn, and the second year 
becau-e the jHitato-fcd cattle sold for 50 cenU a hundre<l less than 
iho-c fixl ground shcllcil coni (See Table 131.) 

Animal Fals In Finishing Rotlons. Fats and oils have a pro** 
cnerpv- value which i- approximately 2.2.5 times that of carbohydrate^. 
In riTi-nt year* animal fat** have necumulatetl in sundun ipmntilii-* 
owinp to clo'cr irimminp of pork carcase* in the parking plants. 
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nnd to tlic advent of synthetic detergents end the resultant decrease 
in demand for fats by the soap industry. Research with poultry has 
amply demonstrated that if fats can be bought at prices not much 
higher than those paid for carbohydrates, more economical broiler 
rations can be formulated with the use of such fats. The Nebraska 
station tested two sources of fats, namely, beef tallow and corn oil, 
as substitutes for corn in steer finishing rations. Table 132 gives the 
pertinent data. Although the tallow ration contained only about 3 
per cent tallow, the steers were each consuming about % pound of 
added fat daily without digestive disturbances. The steers on the corn 
oil were difficult to keep on feed. Vitamin A deficiency symptoms 
developed in the two added-fat lots, undoubtedly owing to the oxida- 
tion of the carotene and vitamin A in the ration. The use of an anti- 
oxidant in the fat source should prevent this. More experimental 
work needs to be done before the addition of animal fata to the 
rations of finishing cattle can be confidently recommended, but it 
does appear possible that low levels may be successfully used. Levels 
as high as 10 per cent are definitely to be avoided, since it has been 
shown that sucli levels interfere with the nonnal functioning of the 
bacterial flora in the paunch. 

Tdbte 132 

Use and Value op Beef Tallow and Corn Oil for FiMisamo Cattle* 


Energy Source Tested 

Coro 

Beef Tallow 

Cora Oil 

Number of steers 

10 

10 

10 

Av. initial weight, lb. 

855 

859 

852 

Final weight, lb. 

1,172 

1,159 

1,113 

Av. dail 3 ' gain, lb. 

2.11 

2.00 


Daily feed consumption 
Ground shelled com, lb. 

17.1 

9.4 

9.2 

Ground ear com, lb. 


Beef tallow pellets, lb. 
Soybean oil meal, lb. 

09 

122t 

11 9f 

Corn oil pellets, lb. 



Brome hay, Ib. 

28 



Vitamin A supp., gm. 

2.97 

4 03 


Feed cost per cwt. gain, S 

27.671 

26 49t 



* Nebraska Beef Cattle Progress Report 219, 1953. 

f Pellets consisted of the following perceatagea of ingredients, by weight: ^ound 
com cobs, 68 14; soybean oil meal, 14.73; blackstrap molasses, 9.20, beef tallow or 
corn oil, 5.53; urea, 1.31; bonemeal, 1.08; trace mineral premLx, 0.01. 

J Shelled corn, beef tallow, and com oil were valued at 3, 9, and 15 cents per 
pound, respectively. 
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Table 131 


The Value op Dried Citbos Pulp and Dehydrated 
Sweet Potatoes fob Finishing Cattle 


Florida BulL 454 
(Average 2 Trials) 


Ground 

Snapped 

Ground Dried Com, 2 lb. 
Snapped Citrus Dried 
Corn Pulp Citrus Pulp 


Initial weight, lb. 608 

Final weight 802 

Total gain 284 

Av. daily gain 2 37 

Av. daily ration 
Ground snapped or 
shelled corn 10 0 

Corn substitute 
Protein concentrate 2 9 
Sorgo silage 

Hay 5.8* 

Feed per cwt gain 
Ground snapped or 
shelled com 455 

Corn substitute 
Protein concentrate 124 
Silage 

Hay 245* 


590 

850 

260 

2.17 


607 

883 

276 

2.30 


87 

322 

127 

250* 


* Carpet and Bermuda grass hay 
t AUaKa hay. 


Oklahoma 

Misc. Publ. 11 and 13 

(Average 2 Trials) 

Ground 
Corn 1. 

Ground Dried Dried 

Shelled Sweet Sweet 

Corn Potatoes Potatoes 1 

607 506 508 

S62 825 877 

355 319 369 

2.14 1.92 2-22 


C.2 

1.7 

0.5 

l.Ot 


528 ... 279 

478 279 

' 71 100 79 

445 478 430 

sot 53t ‘*5t _ 


factor)’ rate of gam. In two tests made at the Oklahoma station, steer 
calvt"! full-fed dried sweet potatoes ate considerably less feed and 
gained more slowly than the clieck lot fed ground shelled com. How- 
ever, a third lot fed equal parts of ground corn and dried sweet pota- 
toes consumed more concentrates and made faster gains than the check 
lot. Even m this third lot the substitution of dried potatoes for hall 
of the corn ration reduced the net profit the first year because the 
dried potatoes cost $19 a ton more than corn, and the second year 
because the potato-fed cattle sold for 50 cents a hundred less than 
those fed ground shelled com. (Sec Tabic 131.) 

Animal Fats In Finishing Rations. Fats and oils have a gross 
energj’ value which is approximately 2.25 limes that of cnrbohydrntc^• 
In recent years animal fats have nccumulateil in surplus quantities 
owing to closer trimming of pork carcasses in the packing plants. 
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Protein Requirements. In Chapter 8 it was shown that protein 
requirements for beef cattle are expressed on a quantitative rather 
tlian a qualitative basis. That is to say, protein is protein to a 
ruminant provided the sources arc of equal digestibility, and it matters 
little whether or not the protein may be deficient in certain amino 
acids. It was further shovi-n that non-protein nitrogenous sources can 
be used to satisfy at least part of the protein needs of cattle. In the 
nutrient requirement tables in Chapters 10, 11, and 15, protein require- 
ments are expressed in four ways: (1) percentage of total protein in 
the ration, (2) percentage of digestible protein in the ration, (3) daily 
requirements of total piotein, and (4) daily requirement of digestible 
protein per head. There arc still other ways of expressing protein 
requirements for feeder cattle, some of which are actually more con- 
venient to use in practice than the tables referred to above, although 
they may be somewhat less exact. 

Methods of Expressing Protein Requirement in Finishing Rations. 
(1) Total Protein Requirement. Finishing rations should contain 
between 10 and 11 per cent total protein, or they should furnish be- 
tween 1.3 and 2.9 pounds of total protein daily depending upon the 
size of the animal. Wlien computing daily total protein requirements 
for a drove of feeder cattle it is often more convenient, although less 
accurate, to express them on the basis of amount required daily per 
1,000 pounds live weight of animal. In this case 2 5 to 3 0 pounds 
may be used as the requirement. Actually calves require somewhat 
more protein per unit of w’eight than do older cattle, but because they 
usually consume more feed per unit of weight the percentage protein 
in the ration does not need to be increased as much for calves as one 


might think it w’ould be. 

(2) Digestible Protein Requirement. The digestible protein :n a 
ration is, of course, that portion of the protein which is actual y 
digested and made available to the bacterial flora in the paunc i or o 
the animal itself. Naturally it is less than the total protein figure 
and the extent to which it is less depends upon the quality of tl.e ration 
As showm earlier, digestible protein tor cattle represents approximately 
60 per cent of the total protein m high-roughage rations and 75 per cent 
of the total protein in more concentrated rations such as those fed to 
finishing cattle. Fiber content of a protein concentrate or of a ration 
is a fairly good guide for evaluating the digestibility of the protein 
in the ratmn, but this rule is not infallible. Digestible protein require- 
ments, when expressed as per cent digestible protein m the ration 
range from 7.5 to 8 2 per cent, with the younger cattle .again haMng 
the higher requirement When requirements are expressed as dadj 
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PROTEIN REQUIREMENTS 
OF FEEDER CAHLE AND 
HOW TO SUPPLY TREM 


One of the first discoveries made by early investigators of anima 
feeding was the need of the animal body for the comply organic 
compounds called proteins. The important thing about proteins is t la 
they contain nitrogen, an element indispensable to all animal h e. 
Nitrogen is necessary for the building and repair of nearly all the 
tissues of which the animal body is composed. The lean portions 
of the body, the skin and its modifications, and the connective tissues 
consist almost entirely of protein materials which have been elaborated 
and built up from the nitrogenous compounds in the feeds consumed 
by the animal Protein feeds not only contain nitrogen, but they also 
arc rich in phosphorus, an element that is highly necessary for the 
growth of the bones. 

Animals use the proteins in their rations chiefly to build and repair 
tissues within their bodies, as just indicated. Apparently it is not 
possible for ration protein m excess of immediate rumen bacterial 
and body requirements to be stored as protein to satisfy future needs. 
Instead, after the immediate needs for this nitrogenous material are 
satisfied, the nitrogen from the excess is excreted in the urine and lost 
except for whatever fertilizer value it may have. The non-nitrogenous 
fraction of the excess ration protein can be utilized as energy in meeting 
maintenance requirements, or it can be converted to fat and stored the 
same as other energy consumed in excess of maintenance requirements. 
Since protein feeding stuffs are relatively expensive it is evident that 
their use for the production of fat and energy is not economical. It 
therefore important for the cattle feeder to have an understanding 
of the protein requirements of feeder cattle of different ages, kept 
under different conditions, in order that the proper amount of this 
nutrient may be supplied. 
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fed by 8. Iloughnges consisting of mixtures of grasses and legumes 
generally supply only half as much supplemental protein as straight 
legume roughages. Consequently each pound of such air-dry roughage 
contributes the equivalent of V& pound of protein concentrate. 

(4) Ratio of Protein Concentrate to Grain. Protein concentrates 
are often mixed with the grain portion of the ration prior to feeding; 
for example, when self-feeding or when feeding with automatically 
metered mixing equipment. In these situations it is desirable to know 
what proportions of protein concentrate and grain to mix in order to 
insure correct daily consumption of protein concentrate. In other 
words, a given ratio is maintained between the weight of corn and 
the weight of the protein feed used. The advantage of such a method 
is its simplicity. The feetler is much more likely to know how much 
corn he is feeding than he is to know how much the steers really 
weigh. Its chief disadvantage is that the same ratio is likely to be 
maintained throughout the feeding period. The ration is therefore 
no more palatable toward the end than it was at the beginning. This 
trouble, however, can be easily overcome by gradually narrowing the 
ratio as the feeding period progresses. Based on such a plan, the ratios 
in Table 133 will be found fairly satisfactory. 

The comparatively narrow ratio during the first part of the feeding 
period, when a non-legumc roughage is used, is necessary because of 
the small amount of corn Uiat is commonly fed at this stage of the 
finishing process. When a legume roughage is used the condition is 
reversed, since the large amount of clover or alfalfa hay consumed 
during the first weeks furnishes an adequate supply of protein. 

If ground ear corn is fed instead of shelled corn, the ratio of protein 
concentrate to grain should be narrowed somewhat, but if higher pro- 
tein content grains such as sorghum or barley are used, then the ratio 
should be widened. AVhen full feeding gram to cattle on legume 
pasture, the ratio may be widened still further, even as wide as 1;15 


Table 133 

T, ... „= r'rtVrFNTRATE AND CORV FOR FuLL-FeD StEEBS 

Ratio between Nitrogenods Cokcentiia 


Ration 

Period 

TBO-year-old-< 

Yearlmgs 

Calves 

Com — 

Non-legume Roughage 

Com — 

Legume Hay 

1st third 

2d third 
Last third 
1st third 

2d third 
Last third 

1:6 

1:8 

1:7 

None 

None 

1:10 

1:5 

1;7 

1:6 

None 

1:10 

1:8 

1:4 

1:6 

1:5 

1:10 

1:8 

1:7 




requirements of digestibie protein, 1.0 to 2.2 pounds are required 
daily per head, or approximately 2.0 to 2.5 pounds per 1,000 pounds 
of live weight. 

(3) Daily Protein Concentrate or Legume Roughage Equivalent. 
This expression refers to the supplemental protein needed to balance 
the grain or carbonaceous concentrate portion of the finishing ration. 
Com, for example, when full-fed contributes only about half of the 
protein required by cattle being fed finishing rations. If the roughage 
portion of the ration is non-leguminous, the protein content of the 
ration will not be improved Consequently all finishing rations con- 
sisting of carbonaceous concentrates and non-legume roughage require 
supplemental sources of protein. Generally speaking, 2 pounds of a 
high-protein content concentrate (35 to SO per cent total protein) are 
required daily to balance finishing rations if no leguminous roughage 
is included. Each pound of air-dry legume roughage such as alfalfa 
or clover hay reduces this protein concentrate requirement by A 
pound. The pounds of legume silage consumed should be reduced to 
an air-dry basis by dividing the amount consumed by 3 in dotomiinmg 
its contribution of supplemental protein. Legume green chop or 
soilage can be reduced to an air-dry basis by dividing the amoun 


Table 134 

IltLATur CoHT or Dinr.'mntJ. Pnorr.iv is FAnM-Onons Leoumb IIav and is Protein Concentrates 
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during the early pasture season, narrowing to 1: 10 or 1:12 as tie 

'’“fsT This method of expressing 

ments is probably being used less and less as more 

the newer concepts of ruminant nutrition. Nutritive ratio is an expres 

“the proportion of digestible protein to digestible ™n-n.tm^ 

nutrients (including fat multiplied by 2 25), Rations fed ^ '“"6 

cattle should have nutritive ratios ranging from 1:6 to 1.6.0 

400-poiind calves to li9 for hea^T 2-year-oW steers. 

Sources of Protein. TYhile all ordinaiy' feeding stuffs contam 
some protein, the amount furnished by the cereal grains, usually the 
principal component of finishing rations, is so small that other leeas 
containing a relatively high percentage of protein must be suppliea 
if satisfactory results are to be obtained. Because^ of their nitrogen 
content, protein feeding stuffs arc spoken of ns “nitrogenous fee s, 
and are divided according to their nature into nitrogenous concen- 
trates and nitrogenous roughages. In the main, the concentra es 
consist principally of the by-products that result from the milling 
of cereal grains and from the extraction of oil from seeds that ® 
high percentage of fat. The more commonly known feeds of tins 
class are linseed (flax) meal, cottonseed meal, soybean meal, glu sn 


(corn) meal, and wheat bran. 

The nitrogenous roughages are represented by the different legume 
hays and silage and arc, of course, entirely farm-grown except or 
dehydrated legumes Clover, alfalfa, soybean, cowpea, and lespedeza 
are the principal legume hays used in cattle feeding. In connection 
with nitrogenous roughages, green legume forage such as alfalfa, re , 
alsike, and sweet clover pastures should be mentioned. Steers wi 
access to such grazing obtain a large percentage of the protein nee 
from these pasture crops For mature cattle, no additional protein 
is likely to be required if the pasture is the only feed consumed 

The major portion of the protein needed by beef cattle should be 
furnished in the form of legume roughage grown on the farm where 
the cattle are fed, because of the price relationships shown in Table 134. 
Furthermore, in this way it is possible to realize one of the purposes 
for which cattle arc kept, namely to furnish a means of marketing 
legume crops without losing much of the nitrogen which they secure 
from the air. _ . 

Despite the large amounts of high-protein feeds produced in this 
country they usually fall far short of being enough to balance t ic 
enormous tonnage of grains, straw, stover, and low-protein mill fee s 
that arc used annually in meat, egg, and dairy production. Swine an 



357 


PROTEIN REQUIREMENTS OF FEEDER CATTLE 

periments reported in Table 135. In these trials the use of the protein 
feeds brought about a slight increase in the consumption of com and 
produced slightly larger daily gains. In all three trials, however, 
the feed costs were increased to the extent that the use of the supple- 
ment w’ould have been unprofitable had not the cattle receiving it sold 
for approximately 25 cents a hundred more than those which were fed 
only com and legume hay. 

Somewhat better results may be expected in calves and yearlings 
since their need for protein is greater. (See Table 136.) Also, younger 
cattle have less capacity than older animals and therefore ndll not 
ordinarily eat enough legume hay to secure as much protein from that 
source as they need. 

Despite these facts, however, it should not be inferred that the 
profit realized from feeding calves is always increased by the use 
of purchased concentrates. The gains made arc larger, but proba )ly 
more costly. However, under normal market conditions the superior 
condition and finish produced by the protein concentrate result m an 
advance in selling price sufficient to cover the increased cost of gams 
with something left over to add to the profit. 


Toble 135 

EpPECT op AoMNO a PBOTEIN CoacENTB.^ TO A flATlOS OP CORV AND 
Leodme Hat fob Two-Yeab-Oeii Steebs 

Report, 

1022-1023 


Kehmskft 
Dull. 345 


Dull. 31.5 
(AvcroRc 2 TriaU) 


Legume Hay Fed Clover Hay Alfalfa Hay Alfalfa Hay 


Supplement Fed 


None 


lin- 

Fwl 

Meal 


None 


Lin- 

rood 

Meal 


Colton- 
fw! 

None Mc.al 


Av. d.aily gain, Ib. 

Av. daily ration 
Shelled com 
Protein concentrate 
Legume hay 
Feed per cwt. gain 
Concentrates 
Legume hay 
Feed cost per cwt. gain 
Selling price per cwt. 
Not return per hc-iwl 
fmcluding hog 
Rains) 


2.33 2.5R 

10 0 220 
lA 


231 2.2C 2 32 2 57 


8.57 

3S1 

$12.7 


919 

278 

813.44 

10.00 


3 48 5 48 


17.9 17.0 

1.7 

105 8.7 

775 8.50 

455 3« 

fS 0.S #'> OS 

800 800 


13 71 


11.0 10.4 


422 

#1201 #1302 
1075 1095 


23-02 20 03 
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poultrj. are unable to use TegTrdli^'oT ptke, 

Lds must therefore be mcluded m tor 

ii a satistactory level ol production roughage and often 

on the other hand, can '“S' Lm legume 

derive the major portion of their „[ rotein enable beef 

hay and pasture. These farm-grown relatively little pur- 

producers to finish their cattle success recommended percentage 

chased protein concentrate if they keep the recommena 

of their farm acreage in legume ““PS- j discussing the 

Xrl drare presented which take 
the different types of roughage into account. 

1, Iflieti the Roughage Is Legume cloverharhi"'® 

that cattle receiving a ration of gram and alfalfa experimental 

little or no need for a protein concentrate. How ever, P 

feeding trials show that the addition of a sma 1 “"n the 

meal to such a ration usually results m a noticeable l o 
average daily gains. Whether the use of such "''“""“'j’T'e' pjtrog- 
financially profitable depends upon the relative costs of n 
enous concentrate and the feeds that it displaces or sav ' , 

upon the amount of premium that highly finished cattle 
the market. Under normal conditions the use of a protein supp 
would not be justified during the first half of the feeding p^i 
the cattle are consuming large amounts of legume hay. , 1 .^ jg 

last half, however, a small amount of protein concentrate us 
advisable, since the amount of hay eaten at this time is seldom 
to furnish the amount of protein required to maintain the 
between protein and carbohydrates for the most effective ac i 
the rumen bacteria. . 

Apparently one of the benefits derived from adding a pro . j 
centrate to a ration of grain and legume hay during the las a 
the feeding period is its effect upon the appetites of the cat , _ 

tend to become sluggish as the cattle approach market finis i. 
of the protein concentrates are highly palatable. 
only is the protein concentrate itself consumed, but the cat 
eat more grain and hay than they would eat it the protem feed were 
omitted. Faster daily gains are the result. ^ „„„e™trate to 

The results usually obtained from adding a protem 
a cor^-legume hay ration are well illustrated by two of the three 
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A stud}' of Table 137 shoe's the following advantages of adding a 
nitrogenous concentrate to a badly unbalanced ration: 

a. A larger consumption of feed is realized. 

b. Larger daily gains arc made by the animals. 

c. The amount of feed required per pound of gain is materially 
reduced. 

d. A higher price is obtainctl for the finished cattle. 

3. ir/icn Only Part of the Poughage Is Legume H ay. Unless nearly 
all of the roughage ration consists of a good grade of legume hay, the 
feeding of a nitrogenous concentrate is usually advisable Although 
it sometimes happens that an unusual demand for the common protein 
feeding stuffs forces their price so high that their use roatenally 
increases the cost of gains, the increase in selling price that results 


Table 137 

or Addino a Protein Sittplement to a 
CONTAINIKO No LeCDME HaV 


Eftect 


Av. daily gain, Ib. 
Av. daily ration 
Corn 

Protein supple- 
ment 

Com stover or 
silage 

Hay or straw 
Limestone 
Peed per cwt. gain 
Concentrates 
Roughage 
Peed cost per cwt. 
gain 

Selling price per cwt 


Indi.'tna Bull. 115 

Com Stover 
and Oat Straw 
(2-year-ol d3) 

Lin- 

No Sup- 

plement Me»l 
1.30 1.78 

17.6 20.5 

1.5 


1,345 1.148 

586 393 

$5 00 W 85 


Illinois Station 
Mimeo. Rpt , 
19 28 

Coro Silage 
and Oat Straw 
(Calves) 

Cotton- 

No Sup- seed 
plement Meal 

Tm 

9 32 11.34 

1.64 

69 81 

0.63 2 O’ 

0.10 • • 

618 528 

497 415 

$10 31 
$13.65 


Ration 

Oklahoma Station 
Mimeo Rpt , 
1930 


Prairie Hay 
(Calves) 

Cotton- 

No Sup- seed 
plement Meal 

1 40 2.22 

8 70 9 33 

1.46 


‘ 3 . 4 V 5.30 

0 17 0 19 

615 486 

245 233 

$9.37 $8.17 

$10.00 $11-50 


$10^ 
$12 60 


* Alfalfa hay. 
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beef cattle 


Table 136 


Need of Cauxs for 


guppltmcnt Fed 


Av. il'iily B'lini IL 
Av. daily ration 
Shelled corn 
Protein concentrate . 

Hay . 

Feed per cwt. pain 
Concentrates • • • 
Hay 

Feed cost per cwt. gain 
Selling price per c^'t. 
Kct return per head 


A PMTEIS- to-CESTBATE WITB COBB AKB M-FAirA 


Illinois Mini*®* 1 
({raphed Report (l9H)li 

Kansu Mimeo 
tapbed Report (19J8) 

Nebruba 

194 

uU. 345. 

3 

None 

'ottooseed 

Meftl 

Nob. 

linseed 

Meal 

N.A. 

ijottonseed 

Meal 

1.97 

12.4 

1 0.2 

021 

319 

?9.H 

9.80 

7.41 

2.17 

11.0 

2.2 

6.1 

C03 

2S3 
$9 07 
10.00 
8.80 

2.29 

10.5 

10.3 

457 

450 

$16.72 

10.00 

28.89 

2.37 

9.9 

1.7 

9.8 

488 

413 

$17.40 

10.25 

27.13 

2.41 

11.1 

4.4 

460 

182 

$7.12 

10.25 

12.07 

2.54 

10.0 

1.8 

4.6 

486 

180 

$7.78 

10.50 

13.33 


2 Whn, So Legtnno Hoy U Fed. So intom.ed rroK'-<'-=s"-' 
niBB con-BUT^ 11 wii-o to ti%’ to rmiAh cattle ivitlioiit tisitiR fomc Mn 
ol nitroitcnoiH (cc.lmi! sUitt in the ration. However, there ‘ 

of tnen who. fimlms tlioin?clvos without lct;iimc hay of 
fittompl to make cattle rcatly for market by usinp only bucIi 
com. com sthiBc, prairie hay, nml straw. With the unhalancct ra i 
that are hound to result from these wholly carbonaceous ma 
it i< not •-urpn'-inf; that the cattle put on weight verj’ slowlj '' 
n wa-lcful ti'c of feed. So ineflicient is .a ration of this kind that • 
u«c can never he recommcndcil except at such times as the pnee 
mlrogcnous feeihng stuffs is extremely Idgii compared with com, an^ 
then only for mature, low-grade steers or cows that are being 
11 short feed With such a ration it i« almost impo'>sihlc to put > ear m 
or 2 *year-ol<l cattle m choice condition unless the feeding pericx ^ ^ 
unduly prolongi^l H it t- jmpo«Mhle or impracticable to 1 ’” 
nitrogenous fecilmg stuff to supplement thc'O farm-grown feedH. 
gram had hotter he sold and the straw nnd stover returned to the ai 
nn.l plo«exl un.lcr. However, if ii suflicient amount of a 
r.mcentn.tc i« fefl to supply Hie m-ce^vary pro'.ein. the result- se 
from gra--' hays and "traw an* not greatly infenor to tlio' 
legume lutV 
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Table 139 

Peufobmance of Yearlikq Steebs Self-Fed GROtmo Eab-Cohn 
ON Legume-Grass Pasture with or wTreour Supplemental Protein* 



Protein Supplement^ 

No Protein 

Number of steers 

May 7--July 30, 1957, 84 days 

15 

15 

Av. initial weight, Ib. 

691.3 

696.7 

Av. daily gain, lb. 

283 

217 

Av. daily feed consumption, lb. 

17.11 

13.65 

Cost per cwt. gain, $ 

1685 

14 67 

July 31-August 27, 28 days 


Protein Added\ 

• Av. initial weight, lb. 

928.7 

879.3 

Av. daily gain, lb. 

2.33 

2.95 

Av. daily feed consumption, lb. 

13.45 

23.55 

Cost per cwt. gain, $ 

Summary— entire 113-day period 

14.40 

18 25 

(May 7-August 27, 1957) 

Av. final weight, lb. 

994.0 

9620 

Av. daily gain, lb. 

2.70 

231 

Av, daily feed consumption, lb. 

16 20 

16 13 

Cost per cwt. gain, $ 

15.12 

3587 

• Illinois Cattle Feeders Day Report, 1957. 
t Soybean oil meal added in the ratio of 1:12.5. 


season. Table 139 shows the effect upon rate and cost of gain, and 


daily consumption of feed, of adding a protein concentrate to a full 
feed of ground ear com. Whenever protein concentrate was included, 
more com and less pasture was consumed. The feeding of protein 
concentrate throughout the summer, rather than during the late 
summer only, proved profitable because of the higher rate of gain and 
a slightly lon’er cost per hundredweight of gain. 

The Use of Protein Concentrofes os Conditioners or Appetizers. 
In addition to supplying much-needed protein, these concentrates 
have a certain value ns appetizers and conditioners. That is, their 
use stimulates the appetites of the cattle and causes them to eat more 
feed than they would otherwise consume. The result is a sleek, thnfty 
appearance not altogether accounted for by the more rapid gains 
made Nearly all of the common protein concentrates are highly 
palatable. Not only does the introduction of 1 or 2 pounds of oilseed 
meal into a ration usually cause no lessening of the amounts of the 



Vai.ve of Different Asiounts or Protein Concentrates fob Feeder Calves 
(Pet) in Dry Lot) 
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Table 140 

Effect of Protein Concentrate upon Consumption of Other Items 
OF THE Ration (Drt Lot) 

(Average of 25 ETperimenta) 

Average Daily Ration 


Protein Drj' Corn 

Com Concentrate Roughage Silage 

(pounds) (pounds) (pounds) (pounds) 


Lots fed no protein concentrate 14.3 5.5 8.6 

Lots fed protein concentrate 14.2 2.0 5.3 8.9 


Other feeds eaten, but H often results in a noticeable increase in the 
consumption of the other comijoncnts, particularly of those materials 
with which the protein supplement is fed. In this respect the supple- 
ment acts os a “seasoncr” or appetizer, much like salt and sugar in 
the human diet. Naturally the greater consumption of all feeds 
results in a substantial increase in the rate of gains. 

The “conditioning” effect of these feeds is probably largely due to 
their beneficial effect upon the digestive tract. Nearly all the common 
protein concentrates have a mild laxative effect and serve to keep the 
digestive system in good order, thereby adding much to the health and 
well-being of the animals. Moreover, the balanced ration that results 
from their use makes for more effective nutrition. 

Different Amounts of Protein Concentrate Compared. In the 
early years of experimental bccf-cattlc feeding, the practice was to 
feed 2 to 3 pounds of protein concentrate per head daily to 2-ycar-old 
steers after they were on full feed, even though they were fed con- 
siderable legume hay. For example, the average daily ration of a 
drove of 2-year-old steers fed at the Indiana station during the winter 
of 1910-1911 was approximately 23 pounds of shelled corn, 3 Mj pounds 
of cottonseed meal, and 10 pounds of clover hay after the first CO days. 
Such amounts of protein concentrates were soon found to be too large 
for tlic most economical gains and they were gradually reduced. In 
f.Tct. the results of many feeding c.\'pcrimcnts subsequently carried on 
have indicated the need for less and less protein concentrate in the 
ration of finishing cattle. Today less tlmn half the amount fed in 
the Indiana experiment mentioned previously is the amount recom- 
mondcil for mature steers fwl a liberal amount of legume hay. 

Uesults of more recent experiments with younger cattle are shown 
in Table 141. It has, of course, long been known that young cattle 
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daily. Since 4 pounds of legume hay contain approximately the same 
amount of digestible protein as 1 pound of high-quality protein concen- 
trate, the following simple rule should be sufficiently accurate for 
practical feeding operations: 

To cattle fed no legume bay 

Feed 2 pounds of protein meal per day, 

But for each pound of hay you feed 
One-fourth pound less of meal they'll need. 

The application of this simple rule to full-fed steers nearly always 
results in their getting an amount of digestible protein well within 
the limits of the requirements given in the requirement tables presented 
earlier. 

Protein Coneentrotes as Substitutes for Corn. It occasionally 
happens that cottonseed or soybean-oil meal is cheaper per pound 
than shelled com. At such times cattlemen are likely to feed large 
amounts of these concentrates in an attempt to cheapen the ration by 
replacing part of the grain. A study of Tabic 142 discloses that 
protein concentrates fed in excess of the amount needed for their pro- 
tein content as a rule replace their weight of com in producing n 
pound of gain. Cattle fed a generous amount of protein often command 
a sufficient premium wlicn marketed to justify replacing 20 to 30 
per cent of the grain ration with a protein concentrate, even tliough 
com is slightly cheaper on a pound or ton basis. 
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require more protein concentrate in proportion to ‘'j* ‘ 

do older cattle. However, feeding experiments show 

little difference in the requiremente per head of f 

ages when all are fed appropriate amounts of roughage of *0^™ 

type, that is, legume or non-legume. Knowledge of ^cU“ 

greatly simplified the feeding of cattle, since the same thumb rules 

for supplying protein may be applied to cattle of all nges. 

In the light of the facts discussed in the foregoing paragraph 
the information presented in tlie accompanying tables it appears tlia 
a rule for feeding protein concentrates to full-fed cattle need take into 
account only one tactor-the amount of legume roughage consumeu 


Table 142 


Value of Feedinq an Excess Amount op Protein Concentrate to 
Repi*ace Part of the Corn Ration op Finisiiinq Cattle 


IlliaoU Mimeo. R«pt, 
AprU 18, 11M7* 
(2-Year*01d Steers) 

Soybean Oil 
Meal 


Illinois Mimeo. 
Rept., 1927-28 
(Calves) 

Cottonseed 

Meal 


Oklalioma 
Mimeo. Circ. 
58, 1940 f 
(Cal ves) 
Cottonseed 
Cake 


Av. Protein Concen- 
trate per Day 2.3 3.9 6.4 

Av. daily gain, Ib. 2.75 2.93 2.89 

Feed per cwl gam, 
lb. 

Shelled com 595 534 442 


1.6 

2.44 


4.2 2.0 7.0 

2.57 2.23 2.24 


461 


324 


451 


225 


Protein concen- 
trate 

Total concentrate 
Dry roughage 


113 

&47 

141 


220 

662 

143 


528 

82 


88 312 

539 537 

615 514 


SUage 




333 

78 



Feed cost per cwt. 
gain, $ 

Selling price per 

11.18 

11.10 

11.36 

10.31 

10.65 

6.78 

9.87 

7.71 

9.83 

13.68 

cwt., $ 

15 00 

15.25 

15.« 

13.65 

13.60 

Net return per head, $ 

14.08 

18.72 

19.42 

29.52 

28.15 

20.67 


Feed cost per unit, S 
Shelled com per bu. 
Protein concentrate 
per ton 


0.80 


36.00 


0.84 0.57 


50.00 


29.00 


• 80-day trial, 
f Average of 3 tests. 
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Table 143 

Supply or Protein Feedstcffs Suitable for Ln-Esroci: Feeding* 


Protein Feeds 

Amount Fed 
in U.S. 

ItM5 1054 

tons tons 
(000) (000) 

UTioIesalc Price 
per Ton at 

Leading Market 

1951 

(?) 

1. ^filling by-products 

Wheat mill feeds 

4,89C 4,567 


Wheat bran 


Gluten feed and meal 

802 1,005 

50.C0 

Pico mill feeds 

155 303 

Brew ers’ dried grains 

213 23S 

4S.50 

Distillers’ dried grains 

326 251 

03 80 

Dried and moIa.«5cs beet pulpf 

218 558 


Alfalfa meal 

1,102 1,320 

50 CO 

Total 

7.802 8,242 


2. Oilseed cake and meal 

Cottonseed 

1,433 2,405 

CO 70 

Soybean 

3,655 5,420 

71.50 

Linseed (flaY) 

503 4SC 

71 15 

Peanut 

00 18 

73 80 

Copra (coconut) 

CO 182 

00.25 

Total 

5.810 8.517 


3. Anim.a( proteins 

Tankage and meat ecraps 

745 1,073 

81.70 

Fish meal 

104 310 

162.75 

Dried milk 

100 135 


Total 

1,030 1,527 



•U.S.I7.A. Affnatltural SfaMtei, 105G. 

t UmhI in commerriil protein fupplcmenlii but not itself a protein fee«l 


residue to commcrcinf feed companies and fnmiers as soybean oil 
mcaJ. Since soybeans direct from the combine iiai’e a protein content 
of more timn 35 per cent, tJiey are «>inetjiiip« fed m tbe form of whole 
or ground beans as a farm-prown protein concentrate Tin** practice i-* 
esficcmlly common if the licans have a hiph moi-iure rontmi or are 
discolored as a restilt of wentlior damape, winch miphi cau»e ttirni to 
iiavc a low market value. Ordinarily, however, tin- market pnee- of 
sound i>ean« is too iiigii to their U'c a« fwi 

Soybeans not only contain a hiph pemnlape of protein, liut al«o 
a liipli pcrcentnpe of oil The fat content, ilepondmp ‘oim-what on 
tile v.ariety of l)can«. varu"* from 15 to 2t) p<t r<-nt W lien ?oyl>r.nrn 



chapter 


IS 

THE PRINCIPAL PROTEIN 
CONCENTRATES OSED IN 
CATTLE EEEOINC 


Almost all of the common protein concentrates that are used m 
cattle feeding are by-products of the cereal and vegetable-oil mil mg 
industries. Bran and gluten meal are obtained from the cereal mu s, 
whereas cottonseed meal, linseed meal, and soybean meal are by- 
products of the oilseed processing industry. Table 143 gives a break- 
down of protein concentrate supplies for all livestock feeding. 
addition to these feeding stuffs, which must be purchased by cattlemen 
as straight meals or as mixed supplements, there are the unprocessed 
seeds of a few leguminous plants such as the soybean, which are used 
to some extent in supplying the protein needs of feeder cattle. 

Undoubtedly a larger percentage of cattle feeders feed commercially 
mixed or “fortified” supplements each year, but data bearing on the 
extent of this changeover are not available. Non-protein nitrogenous 
materials such as urea are ser\'ing as extenders of the protein concen- 
trate supply by their use as partial substitutes for the oilseed meals. 
A review of the characteristics, processing methods, and comparative 
value of the principal protein concentrates used in cattle rations should 
assist feeders in making the proper choice from among the various 
concentrates available. However, changing price conditions (largely 
due to variations in supply), the quality of the remainder of the ration 
being fed, and the differences in processing methods used, all tend to 
make it unwise to set forth hard and fast rules as to the relative value 
of protein concentrates. 

Soybeons and Soybean Meal. Although soybeans were almost 
unknorvn in many sections of the United States before 1920, they 
now constitute one of the major crops, especially in the Com Belt, 
as shoAvn in Figure 74. Approximately 400 million bushels of soybeans 
arc har\-csted annually in the United States, 90 per cent of which arc 
gold to milling companies which extract the valuable oil and sell the 
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are fed in sufficient quantities to supply the protein needed to baiance 
a full ration of com, the amount of oil consumed is considerably greater 
than can be utilized by the animals. Scouring, or at least a marked 
looseness of the bowels, is very likely to result, particularly if tlie 
cattle are fed a rather liberal allowance of beans for a considerable 
length of time, ^foreover, the presence of the oil apparently detracts 
from the palatability of the beans since the cattle seem to tire of them 
after eating them for a few months. 

Soybean oil is a valuable commercial product, which is used in the 
manufacture of paints and varnishes as well as in the preparation of 
various edible products. In the evtraction of the oil the beans are 
finely ground and heated and the oil is either pressed out by mechanical 
presses or dissolved out with a chemical solvent. If the oil is pressed 
out the residue is called ‘*old process” soybean oil meal; if it is 
dissolved out the residue is termed “solvent” or “new process" meal. 
Tu'o types of presses are used in making old process meal — hydraulic 
and e.\'pellcr presses. Consequently, old process meal is often called 
"hydraulic meal” or “expeller meal," according to the typo of prc«s 
used in extracting the oil. The meal is subjected to vcr>' high tem- 
peratures in the screw-like cxpelJor presses and as a result lias a 
slightly burnt or "toasted" appearance and flavor not possessed by 
hydraulic or solvent meal unless it is given a special "toasting” treat- 
ment after the oil has been removed. Toasted soybean oil meal is 
more valuable than untoasled meal for both .swine and poultrj* but 
has little if any advantage for beef cattle. In fact, there is some 
evidence that the high temperatures to winch llio mca! is subjected 
during toasting depress tbe digestibility of the protein sliglitly. This 
problem is not really of mucli practical importance, since most soy- 
beans are now solvent-processed. 

Soybean oil meal has the highest protein content of any fecfl that 
is available in quantity for beef cattle feeding, namely *11 to .W 
per cent. Because of its ready avaiiability and usually comparatively 
low price per unit of protein, it is the most common "straight' protein 
concentrate purchased by Com Belt cattle feeders to supply lb- 
protein needed by fce<Ier cattle. Soy)>can oil meal is of less importance 
in the South, Southwest, and West where cottonseed meal is highly 
competitive in price. 

In chemical composition, .soybean oil meal is quite similar to cotton- 
seed meal. Experiments indicate that it is nearly equal to cotton«ee<! 
meal in feeding value. For many years some feetlors complnincfl that 
soybean oil meal was too laxative for cattle l)oing M a full fcc<l of 
shelkxl com and legume hay. but. with the adoption by milling com- 
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FIG. 74. The principal soybean-producing areas ol tire Crated Stntea, 1054. (U. S. Department ol Commerce.) 
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Tabfe 145 

CoiiPAnATrvE Value op Sotbeaks, Sotbean Oil Meal, 

AK'D CoTTO^SEED MeAL FOB FINISHING CaTTLE 

Illinois rxpennient Station Iona All Leaflets Indiana 

Mimeo. Heport. 1326-11127 JSSaod 130 Bull 330. 1929 

2 Trials with 2 Trials with 2- 




1 Trial with ^iies 


Yearlings 

Year-Old Steers 


Ground 

Soy- 

Whole 

Soy- 

beans 

Soybean 

Od 

Meal 

Cotton- 

seed 

Meal 

Soybean 

Oil 

Jileal 

Cotton- 

B=ed 

Meal 

Whole 

Soy- 

beans 

Cotton- 

Meal 

Av daily gninji. lb. 

2.11 

2 26 

2.36 

2 35 

1.78 

1.85 

2 51 

2 29 

Av. dady ration 

Stielled corn 

8.S 

90 

9.1 

lai 

no 

11.30 

12.4 

12 3 

Protein concentrate 

1.3 

13 

1.4 

1.5 

13 

1.5 

23 

23 

Corn silage 

8.1 

8.1 

8.1 

8.1 

12 0 

12 0 

24.1 

26 2 

Legume hay 

20 

2.0 

20 

2.0 

1.6 

1.6 

3.5 

3.7 

Feed per cwt. gain 

Shelled corn 

401 

395 

3S7 

428 

694 

611 

492 

638 

Protein concentrate 

60 

59 

67 

63 

76 

78 

91 

100 

Corn silage 

3SS 

383 

344 

343 

677 

649 

061 

1,146 

Legume hsy 

93 

88 

85 

85 

92 

87 

139 

162 

Selling price pet cwt. 

S10.8S 

tll.lS 

811.60 

811.85 

811 15 

811 13 

89 33 

IS 95 

Gain of boss per steer. 

tb. 

39 

23 

24 

38 
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cheaper and more readily available because it is more easily made 
and is in great demand for feeding swine, poultry, and dairy cattle. 
However, pea-size cake or pellets arc much better for feeding with 
shelled com, and pellets or cake 1 to 2 inches in size are recommended 
for use in the range area where the feed is frequently scattered on the 


ground. 

Although whole soybeans are noticeably inferior to soybean meal, 
they make a fairly satisfactory supplement when carefully fed in 
moderate quantities. They appear to be more satisfactory for older 
cattle than for calves, probably because older cattle are fed for a 
shorter time and are given more roughage. There is some evidence 
tliat the feeding of com silage wiUi whole soybeans or witli soybean 
oil meal tends to overcome the laxative effects sometimes caused by 
these feeds For example, steer calves fed 2 5 pounds of soybean oil 
meal per head daily at the Iowa station went off feed and scoured 
badly after the silage was reduced by one-half at the end of 210 days 
of feeding.^ This theory may explain the unusually good showing 
made by 2-year-old steers fed whole soybeans in the Indiana experi- 
ments, since the gram rations were to some c.xtent restricted and 
relatively large amounts of silage were fed. (See Table 145.) 


^ Iowa AH Leaflet 140. 
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names of better methods of removing the oil, such complaints have 
almost disappeared. Formerly there was much discussion regarding 
the relative merits of hydraulic, expeller, and solvent meals, and the 
superior value claimed for the toasted meals. Extensive experiments 
carried out at several of the Com Belt stations have disclosed no 
important advantage of one over the others for finishing cattle. Ap- 
parently feeders should follow the practice of buying soybean oil 
meal on the basis of its guaranteed protein content, regardless of the 
method by which it was manufactured. (See Table 144.) 

Soybean oil meal, like linseed and cottonseed meal, is made and 
sold as cake, pellets, or finely ground meal. As a rule the meal is 


Table 144 

Effect of the Method of Processikq dpon the Value 
OF SoTBEAN OlL MeAL FOB FlNISlIlNQ CaTTLB 


Protein Concentrate Fed 

niiDOkS Mimeo. Report. 

Oct 20. 1933 

Iowa 

AH Leaflets 

US and 150 

nimoli 
Mimeo. 
Reports, 
1935, 1936. 
1935 


Calves 


Yearling 

Steers 

(Average 

2 trials) 

Steer 

Calves 

(Average 

3 trials) 

Hydraulic 

Expeller 

Max. 

Temp , F. 

1S0‘ 220” 

Max. 
Temp., F. 

200* 300® 

Ex- 

Sol- 

Old 

Proc- 

ess* 

New 

Proc- 

ess 

Av. daily gam, lb. 

1.99 

1.89 

1.86 

1.90 

1.78 

1.87 

2.06 

2.00 

Av. daily ration 









Shelled corn 

92 

8.8 

84 

86 

10.5 

10 6 

10.2 

10.1 

Protein concentrate 

1.4 

1.3 

1.2 

1.3 

1.3 

1.3 

1.5 

1.4 

Corn silage 

8 1 

8.1 

8.1 

8.1 

12.0 

12.0 

4.9 

4 9 

Legume hay 

2 0 

2.0 

20 

20 

1.0 

1.6 

2.7 

2.7 

Feed per cwt. gain 









Shelled corn 

461 

4CS 

451 

454 

594 

564 

493 

504 

Protein concentrate 

6S 

O') 

67 

07 

76 

68 

72 

73 

Com silage 

400 

427 

435 

425 

077 

642 

220t 

231t 

Legume hay 

100 

lOG 

lOS 

105 

91 

80 

134t 

137t 

Selling price per cwt. 





S11.15 

$11.30 

$10.43 

$10 42 

Net return oi er feed 














$ 7.11 

$11.29 

$15 38 $l4 o-i 


• The otcl process meal was matJe by the hi/drautie method in 2 trials and 
method in the third trial. 

t Corn silage fed in 2 of the 3 trials In the tliird trial alfalfa was the 
fed. 


by the 

only roughafio 
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Tabic 145 


CoMrAHATnx Vaut- of Soydf„\ns, Sotdekx Oil Meal, 

AM> COTTOVf<EF.l> MeAI. FOR FlNISIUNO CaTTLE 


Illinois rxprrini^et (Elation 
Ml nic). llpijort. Il)26-lfi27 


loan AH lx>ancts 
ISSnnd 15'J 


iDdi&na 
Roll. 330, 19>0 


2 Trials uitli 2 Trials with 2* 
I Trial with Chlvrs Ycnrlings Year-Old Steers 



Ground 

Soy. 

W hole 
Soy- 

Soybean 

Oil 

Mc«l 

Cut too* 
flccd 
Meal 

Soybean 

Oil 

Meal 

Cotton- 

seed 

Meal 

Wliole 

Soy- 

Cotton- 

Meal 

\v. tUily ealn*. lb. 

2.11 


2.M 

235 

1.7S 

1.S5 

2 51 

2.2J 

A>. daily ralioD 

Slidled corn 

8.S 

00 


10.1 

no 

11.30 

12.4 

12.3 

RroJcio concenfnife 

1.3 

1.3 

t.4 

1.5 

1 3 

1.5 

2.3 

2.3 

Com ailase 

8.1 

8.1 

8.1 

8.1 

12 0 

12.0 

24 1 

26.3 

L^Kume hay 

20 

2.0 

20 

2.0 

1.0 

1.6 

3.5 

37 

Feed tier ewt. gain 

Shelled corn 

401 

3' 15 

3S7 

428 

594 

611 

492 

533 

Froteia eonrentrate 

00 

69 

67 

63 

76 

78 

01 

100 

Com ailaxo 


358 

344 

343 

677 

649 

061 

1.110 

IxKume hay 

cs 

fW 

85 

85 

92 

87 

139 

102 

Selling price per cw i. 

S10.SS 

511.15 

511.60 

511.85 

511.15 

511.15 

59.35 

5S 05 

Gain of hoga per ateer. 

lb. 

30 

2S 

24 

3S 
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cheaper and more readily available because it is more easily made 
and is in great demand for feeding swine, poultry, and dairy cattle. 
However, pea-size cake or pellets arc much better for feeding with 
shelled com, and pellets or cake 1 to 2 inches in size are recommended 
for use in the range area where the feed is frequently scattered on the 
ground. 

Although whole soybeans are noticeably inferior to soybean meal, 
they make a fairly satisfactory supplement when carefully fee! in 
moderate quantities. They appear to be more satisfactory for older 
cattle than for calves, probably because older cattle arc fed for a 
shorter time and are given more roughage. There is some evidence 
that the feeding of com silage witli whole soybeans or with soybean 
oil meal tends to overcome the laxative effects sometimes caused by 
these feeds. For example, steer calves fed 2.5 pounds of soybean oil 
meal per head daily at the Iowa station went off feed and scoured 
badly after the silage was reduced by one-half at the end of 210 days 
of feeding.! This theory may explain tlie unusually good showing 
made by 2-year-old steers fed whole soybeans in the Indiana experi- 
ments, since the grain rations were to some extent restricted and 
relatively large amounts of silage were fed. (See Table 145.) 

! Iowa AH Leaflet 140. 
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Toble 145 


CoMPARATira Value of Soybeans, Soybean Oil Meal, 
AND Cottonseed Mcal fob Finishing Cattle 


tllmois rxperizuent Station 
Ml meo. Report. 1026-1927 


lo^a All Leaflets 
ISSand ISO 


Indiana 
Sull. 330. 1929 


2 TriaU with 2 Triala mth 2- 

1 Trial with Calves Yearliogs Year-Old Steers 



Ground 

Soy- 

beans 

u hole 
Soy- 

So 5 twin 

Oil 

M»l 

Cotton- 

seed 

hfeal 

So} bean 
Oil 
Meal 

Cotton- 

seed 

Meat 

Whole 

Soy- 

Cotton- 

seed 

Meal 

\v. daily fraioa. lb 

2.11 

2.26 

2 36 

235 

1.7S 

1.S5 

2 51 

2 29 

Av. daily ration 

Shelled com 

8.S 

9.0 

9.1 

10.1 

110 

11.30 

12.4 

12 3 

Protein concentrate 

1.3 

1.3 

1.4 

15 

13 

1.5 

23 

2.3 

Com silage 

8.1 

8.1 

8.1 

8.1 

120 

12.0 

241 

26 2 

Leguene bay 

2.0 

2.0 

20 

2.0 

1.6 

1.6 

35 

3.7 

Feed per cwt. gain 

Shelled corn 

401 

3'J5 

3S7 

428 

594 

611 

492 

53S 

Protein coneeotrate 

60 

59 

57 

63 

76 

78 

91 

100 

Corn silage 

3S5 

353 

344 

343 

677 

649 

961 

1,146 

Legume hay 

95 

88 

85 

85 

92 

87 

139 

162 

Belling pnee per cut. 

$10.85 

111.15 

$1160 

$11.85 

$11 15 

81115 

89 35 

83 95 

Gam of hogs per steer. 

lb. 

30 

38 

24 

33 






cheaper and more readily available because it is more easily made 
and is in great demand for feeding swine, poultry, and dairy cattle. 
However, pea-size cake or pellets are much better for feeding with 
shelled corn, and pellets or cake 1 to 2 inches in size are recommended 
for use in the range area where the feed is frequently scattered on the 
ground. 

Although whole soybeans arc noticeably inferior to soybean meal, 
they make a fairly satisfactory supplement when carefully fed in 
moderate quantities. Tliey appear to be more satisfactory for older 
cattle than for calves, probably because older cattle are fed for a 
shorter time and are given more roughage. There is some evidence 
that the feeding of com silage with whole soybeans or with soybean 
oil meal tends to overcome the laxative effects sometimes caused by 
these feeds. For example, steer calves fed 2 5 pounds of soybean oil 
meal per head daily at the Iowa station went off feed and scoured 
badly after the silage was reduced by one-half at the end of 210 days 
of feeding.^ This theory may explain the unusually good showing 
made by 2-year-oId steers fed whole soybeans in the Indiana experi- 
ments, since the gram rations were to some extent restricted and 
relatively large amounts of silage were fed. (See Table 145 .) 

' Iowa AH Leaflet 140. 
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to be used by the cattle feedera throughout the country and by the 
ranchers of the Western Range. 

Protein Content. Although cotton is not a legume its seeds 
contain a relatively large amount of protein, normally about 20 per 
cent. With the removal of the hulls and the extraction of the oil, the 
protein content of the remaining meal is approximately double that 
of the whole seed. Although the percentage of protein varies some- 
what according to the completeness with which the hulls are removed, 
the better grades of cottonseed meal stand at or near the top of the 
list of high-protein feeding stuffs fed to cattle. Cottonseed is now 
processed mainly by the solvent process, as are soybeans, although 
the changeover is taking place more slowly in the cottonseed processing 
industry. Some mills, however, still use the hydraulic and expeller 
processes, and the protein and oil content of cottonseed meal usually 
vary slightly depending upon the method used. Recent experimental 
work indicates that the solvent method of processing cottonseed being 
used today results in meals which are slightly lower in feeding value 
than the expeller meals. This result is undoubtedly duo to the lower 
fat and higher fiber content of the solvent meals. Two Oklahoma 
tests' showed a $7.62 per head larger return from the steers fed 
hydraulic-processed meal than from those fed solvent meals. 

Physical Properties. Cottonseed meal should be of a rather light 
yellowish-brown color and have a pleasant nut-like odor. A dark, 
dull color signifies a lower-grade product and is due to the presence 
of an abnormal number of hull particles. Although the finely ground 
"meal” is the product commonly used in this “MfOT it ‘s by no 
means the only form in which the material is sold. Dunng recent 
years more and more cottonseed meal has been "pelleted by forcing 
the finely ground meal through steel dies of varying sires. The result- 
ing pellets vary from Vs to % inches in diameter and from to 1 A- 
inches in length. The small pellets are satisfactory tor feeding with 
shelled or coarsely ground com. Tl.c larger filets, commonly referred 
to today as "range cubes,” arc popular m the range arc.a " here aake 
or cubes are frequently ted to cattle donag the winter by seat enng 
them upon the dry ground. Often the cottonseed meal is mixed w tl 
:o to 20 per cent of its weiglit of ground alfalfa to obtain a cake that 
is a valnable^ource of carotene. ‘ ' ' 

mixture in amounts sufficient to produce a pellet tlrnt does not croni 

' -ME.AL. Not a,, cottonseeds are h„l,„l 

belTthe oil is extracted. A relatively small percentage goes diree.ly 

'Okhlioma Espcrimeninl St.al.m BulW.n IW2S. 
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S„»e difference of opinion exists 

the beans tor cattle. A few “Pf"™™ ® . . j calves. Calves fed 

only unnecessary but even undesirnb e. at least 

ground beans by the Illinois greater 

smaller gains, scoured more frequcn > ’ Grinding may 
tendency to go oft feed than calves “”Xn with resulting 

possibly cause the beans to be more subject to oxidation wir 

"Srotein content soybean oil meal (50 per 
considerable importance and is quite likely virtmlly 

In the usual solvent processing methods Mj-bean hit 50 

all removed, leaving a meal which contains slight y p 
per cent protein. In the past the hulls were added ^^^„tee 

m that the protein content was reduced close to ‘Lily tl'i= 

called for, usually about 44 per cent. The swine, . , jp^-cr- 

poultry feed industries arc willing to pay a P'™’ j/, ; , „ energy 

fibcr-content 50 per cent P™!'’" f ‘ ' d-feid industry 

content. It is because of this demand from the mix 

tor the 60 per cent meal, and also l„=lrinru°cs that 

developed a fairly good market tor their hulls for '"‘’““‘"L ' j„,„„,y 
many processors have discontinued production of ,,cr 

42 to 44 per cent concentrate. The ^ulc, but 

protein concentrates lias not liecn thoroughl) tested 
it would seem to be a sate assumption that these 
be bought on a cost per unit of protein basis, ns is the ca 
protein concentrates. The lower fiber content won i n , 
same importance in cattle feeding as it does P , „tions, 

swine because cattle arc normally fed higher i or resulting 

and the slightly reduced fiber content of the total ratio - 
from the use of a 50 per cent protein content concentrat 

of little importance. . the 

Cottonseed and Cottonseed-Meal. Strange ns it nl 5 
diversified livestock famiing of the northern states ‘''P™ , ,i,c 

crahlc measure tor its success upon the Cotton Belt, r- I 
large surplus of cottonseed proiliiets of the southem r„p. 

many cattle feeders would experience considerable 'b'''™/ ,,„l,1c, 

Xi^g balance.1 rations for their cattle. It. as now seems proha^^^ 
southem fanners continue to engage more „rrcagc 

production, putting more and more of their pre^ Lon of the 
into com, hay. and pasture crop., a considerable P™'” g„„th. 
rduceil proiluetion of cottonscc.1 will Knd a cake 

Vntil thnt time. howcvcT, there ft larpc amount ol n» 
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is only a little above that of com, so that feeders are tempted to use 
it much more liberally than they do when normal prices prevail. In 
considering cottonseed meal as an enej^ source it should be remem- 
bered that com contains about 80 per cent of total digestible nutrients, 
whereas solvent process cottonseed meal contains only 65 per cent. 
One should therefore not expect to obtain much advantage from sub- 
stituting cottonseed meal for com at levels above that needed for 
protein supplementation purposes. 

Cottonseed Meal Poisoning. In the past, cattle that were fed 
cottonseed meal over an extended period sometimes became imthrifty 


Table 146 


Effect of Avoim a Chvdk Cabotene Concentrate to the 
Cottonseed Meal Fed to Feeder Steer Calves* * * § 
(Three Trials, 1948-51—174 Days od Test) 


Lot 1 Lot 2 

Cottonseed Cottonseed Menl 

Cake Pellets + Csrotenef 


Total number of steers 

29t 

Average weights, lb. 

Initial 

495 

Final 

870 

Average dally gain 

2.15 

Average daily ration, Ib. 

Ground shelled corn 

11.12 

Protein supplement 

1.50 

Alfalfa hay 

1.00 

Sorghum eilage 

659 

Salt 

0.04 

1-1-1 mineral mkture 

001 

Feed cost per cwt. gain, 9 

19 22 

Financial results, $ 

Selling price per cwt. 

30 08 

Total value per steer 

(3% sinink) 

253.88 

Initial cost per steer 

145.38 

Feed cost per steer 

71.89 

Total cost per steer 

217.27 

Return per steer 

3661 

Av. U.S. carcass gradej 

Av. choice 


30 

405 

868 

2.14 

11.43 
1.50 
1.00 
6.58 
0.04 
004 
20 63 

29 92 

251.93 
145.08 
74 77 
219.83 


Av. chojce 


• Oklahoma Bulletin No. B-428, 1954 i i » 

f Crude carotene concentrate »-aa ^Ided to ll» cotlon.ecd meal to .apply 

13.7 mg of carotene per lb. of supplement fed. , i i ; .k 

J One .teer a a. reived .a the «~nd mal and not rncluded ,n the* data. 

§ Carcass grades obtained only »n the third tria 
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from the gm into large hydraulic f 

extracted as possible. The residue, ccns.stmg of 

is known as “whole-pressed” cottonseed cake. The P . 

of fiber resulting from the presence of the hulls J 

value of this type of cake relatively lor^ As a ‘ 

the nut or pea form, although it may be ground into a meal. 

‘ Co— u Tunn^. Owing to the high prices ‘"at have provai ed 
for high-grade cottonseed meal, some cottonseed products har e b™ 
manuLtured and offered for sale that have a 'ow 

value. Because of the considerable amount of ground h“lls thay 
contain, such material can be sold for a "-uah lower price than fir- 
quahty cottonseed meal. Cattle feeders should not be misled 
thinking that these "cottonseed feeds” are equal to the lug P 
meal in feeding value. When the cost per pound of *eestib = pr 
is taken into consideration, the higher-grade product usually p 
to be the more economical , , 

Cottonseed Meae as a Substitute foe Coen. In the Sout 
West where cottonseed meal is abundant and relatively oho^P; 
frequently fed in large amounts as a substitute for com in ms 
cattle for market. Occasionally its cost per pound m the Com 



fl6. 75. The cotton fields ol the South nud West 
most importout source of protciu couccutrnto for cattle <W>>cam 
{International IIar\-cster Company, Chicago, Illinois.) 
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produced in the United States is made by first crushing and then 
heating the flaxseed, after which the oil is extracted by means of 
hydraulic or expeller presses. Such meal is called “old process” meal. 
In contrast with this is the so-called “new process” meal from which 
the oil has been removed from the crushed seeds by solvent extraction. 

The new process removes a greater percentage of the oil than the 
old process and the protein content of the new process meal is there- 
fore approximately 3 per cent higher. However, the protein of the 
old process meal is somewhat more digestible, so that there is only a 
little difference in digestible protein between the two forms. Most 
feeders prefer linseed meal made by the old process because of its 
higher percentage of oil. This oil is believed by some feeders to have 
a high feeding value and to produce a beneficial effect upon the general 
health of the animal through a proper regulation of the bowels. How- 
ever, feeding tests, sucli as those shonm in Table 147, designed to 
compare meals made by the two processes, have disclosed no significant 
advantage of one over the other for finishing cattle. 

Many feeders, especially those feeding for the higher market grades, 
feed linseed meal in the belief that sleeker haircoats with resultant 
higher selling prices arc obtained. The alleged effective agent, mucin, 
is a gelatinous material, covering the outer hull of the Baxscod, which 
is removed from the hull in extraction. Whereas it is true that linseed 
meal contains mucin, experimental work done at tlio Iowa E.xpcriment 
Station did not satisfactorily prove that either haircoot or carcass 
quality is affected by the use of mucin. 


Table 147 


CoiirAnisov or Old Procem a*»d New 
Pkoceas Lis‘«eed Meal roK Fivismvn Cattle 


Mondo 


low* Alt Lfwfin ISA. im-iMO 


Ezpcitn 

liiwMci 

Metl 


Av, isitkl weight, Ib. 

8U 

Av. daily gain 

2.37 

Av. daily ration 


Grain 

17.7 

Protein concentrate 

0.0 

Com lilage 


Legume hay 

4 0 

Feed rwt per ewt gain 

122 ftl 

Mhng price per cwt. 

21 25 

Drewmg percentage 

61 8% 


Solmt JlrinulU XiprBn- 

Xinind Ub»»«J 

Atvl 

848 720 721 

2 35 2 00 2 14 

,7 7 12 2 12 8 

0 0 15 1 ^ 

12 r> 12 fi 

4 0 17 17 

yw OO I.S 65 88 54 

21 25 10 10 10 30 

62 os; 


Bolrral 

lilWMd 

723 
I OS 

11 0 
1 5 
12 6 
1 7 
tS 03 
10 IS 



beef cattle 

376 . 

long periods. Reports of such conditions enused f 

believe that cottonseed meal was not a safe feed “ ^ ^ t 

were to be fed for several months. It has now been « ““'sh d tha 
a number of eases of so-called “cottonseed meal poisoning were u 
to™ deficiency of vitamin A. The characteristic ^ 

disease have been produced by feeding rations low in , 

and they have disappeared entirely when an adequate amount 

vitamin A or carotene was provided. , , j (i,„ „tion 

If legume hay of good quality, or silage, is included in • 
containing cottonseed meal as a protein supplement, it is doubtlu 
carotene or vitamin A supplementation is essential. This is espe > 
true if the feeder cattle are not from an edremcly 
Table 146 shows the results of a 3-ycar study dealing with this s J • 
The so-called cottonseed meal poisoning referred to previous > 
not to be confused with the gossypo! poisoning produced by ^ , 

large amounts of cottonseed meal to swine. Evidently this c le t 
which is present in cottonseed meal processed according to s an( 
procedures, docs not affect cattle. . 

Linseed Meal. Lm'ced meal, linseed oil meal, or simply oi » 
as it is sometimes called, is the product that results from the 
tion of oil from flaxseed. Flax, like cotton, is not a legume but proc i 
a seed containing a high percentage of protein and oil. 
is extracted the percentage of protein in the residue is further increa-^^ 
The average protein content of flaxseed is approximately 17 per cen , 
whereas that of the meal is slightly over twice this amount. 

Flax IS grown on a much smaller scale than cotton or soyhe.ans 

the United Slates. Altogether only COO to 800 thousand tons o 

seed are producctl annually, over half of which are grown in Minne&o 
and North Dakota. This amount is not sufficient to meet the demon 
for linseed oil and an nddition.al 200 to 400 thousand tons of 
arc importetl, principally from Argenlinu. Previous to World ar 
nearly half of the linscwl cake productni in the United ^ ^ 
exporletl to EurojMj, but since the war the amount cxi>ortcd has 

Alf flaxscetl except that nceiled for planting is sold to proccs-'inS 
plants where the oil extracted. Almost none of the whole s 

used for fct‘<ling pun^^s- , , 

Ou> AND Nmv Pkockss Lissecd Mk.\u Much of the IinK“ed 
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Tabic 146 


Comparison of Linseed AIeal and Cottonseed 
Mevl for Feeder Cattle 


Daya fed 

Av. mltial wt., lb.. . . 

At. final wt 

Av. daily gain 

Av. daily ration 

Shelled com 

Protein concentrate 

Corn silage 

Legume hay 

Feed per cwt. gain 
Shelled com. ....<■ 

Prot. 

Corn silage 

Legume hay 

Feed cost per cwt. gain 
Selling price per CHt. . 
Net return o>er feed 
costs 


Iowa lltimeo Rrporta 

All Leaflets D-S6. 158. 159 

Missouri 

BulL ISO 

Ohio Dimonthly 
Dull. 140 

a-Year-Old 

Steers 

Yearling Steers 
(Av. 2 Inals) 

2-Year.Old Steers 
(No Com nation) 

Ca 

rea 

Linseed 

Meal 

Cotton. 

seed 

Meal 

Meal 

Cotton- 

Meal 

Linseed 

Meal 

Cotton- 

seed 

Meal 

L!iisre< 

Meal 

Cotton* 

seed 

Meal 



225 

225 

132 

133 

110 

119 



689 

CS9 

02) 

926 

405 




1149 

1109 

1239 

1212 



2.60 

2.05 

2 OC 

1.S5 

2.42 






12.6 

11.3 



0.0 

0.0 



1.6 

1.5 

4.7 

4.7 






12.1 

43.5 

42.1 

9.1 


7.1 

8.1 

1.0 

1.6 

4.9 

4.3 

1.9* 

l.S* 



615 

Oil 



322 

347 

99 



79 

195 

219 






019 

797 

921 

41 

53 



79 

87 

203 

195 

01* 

9C* 



*9.14 

*9.2^ 

*10. 05. 

*01 97 



SIO.OO 

10.75 

$11.45 

911 20 

*10 85 

1 1 

5. 48 

-0.07 

11.47 

7.03 

19.07 

I4.63j 

... 

6.23 


« bar- 


has a protein content of approximately -10 per cent. 
feeds ale nsed more extensively for .lany- eat le than for ' « f « - 
Gluten feed is decidedly inferior to the oil-er,! meals in him: 
rations nhen iiseil ns the sole protein siipplemenl tint it " 

fully suhstitnted for np to one-half of the o.l-^l meal " ” 
on the other hand, is almost equal to the " " ,m,,| " a 

Table MO tiiil, as gluten lev, I, the lais -'- '■f ;"™ 
partial snli-titiite lor the approxiniamly 

parts of Rliiten meal nntl lin-cctl m • P .titinn 

^nal to li„.eo,l meal alone m em.e,,. 

(See Table 151.) Since phllen li-e<l eoalam i 
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”p„vs.CAl. PBOPEKTIES. In J^^^tteThan tttonsetd 

brov.-n in color and is somewhat co ^ - various 

Lai. Like cottonseed and soybean products It 

;;= rr‘s --• 

Almost nil of the linseed meal exported is m the for „ 

Linseed Mead akd Cottonseed Meal Comeahed, Theoret.onw, 
cottonseed meal is somewhat more valuable ‘ ;„ler 3 , 

it is 5 to to per cent higUcr m protein. Most practi j 

however, prefer the linseed meal because of its ®“PP“'‘'“ 
effect on the general health of the cattlo. This e ec . „ 

brought about by the tendency of the linsoed meal “> P^«“ “ 
slightly laxative effect. Cottonseed meal, on the other . 

tendency to make cattle somewhat constipated. For this . 

„“en considered superior to linseed meal when -'‘I J" 'X', „ " 
with feeds that are themselves laxative, such as fP'f ' “ 
or grass. In general, however, feeding ^ cd 

tins contention. Instead they show a distinct superiority 
over cottonseed meal under nearly all conditions. .„_,„„rativc 

A summary of all available cxpcriniental results of tho '“™P‘ ‘ 
feeding value of these two protein supplements 
meal is approximately 40 per cent more valuable than cotton, 
when led in a dry lot. and 20 per cent more valuable 
bluegrass pasture.’ This wide difference in the money JJ 

based upon profit,, actually returned is largely due to the clil 
in the price per liundrcilweipht received for tlie finished ent c. 
rm‘-wi mcnl can be purchased at only $10 to $15 n ton more • 
coUon‘'Cetl meal, its u«e is recommended; otherwise cottonsec me. 
likelv to be more profitable for feeding for the open market. 

Gluten Feed. Gluten fecil is a by-product of com and >s pro< 
in conudcrablc quantities by com wet millers. It ® ° ^ 

outer layers of tbc corn kernel, wliicli nre separated from 
particles in the wet milling pmec-mg of corn. Sometimes t 
liull is separated from tlic underlying gluten layer, winch is in 
under the name “gluten meal." ,^1 

Gluten teed contains atuiul 2.'. per cent protein, wlierca.s gliilin 

• C. c. CunTtWia el »l~ Iwe./.II». «l Aeirnmn .S..r.fla del,. el I'” 
non, l«3. p. 2». 
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Table 148 

Comparison of Linseed Meal and Cottonseed 
Meal for Feeder Cattle 


Iowa Mimeo> Reports 
All Leafiets D.S6. 158. 159 


2-Year-Old Yesrlme Btecra 
Steers (Ar. 2 Inals) 


Linseed 

Meal 


Cotton- 

seed 

Meal 


Linseed 

Meal 


Cotton- 

Meal 


Days fed 

Av. initial wt., lb 

Av. final wt 

Av. daily gain. 

Av. dolly ration 

Shelled com 

Protein concentrate 

Corn silage 

Legume hay 

Feed per cwt. gain 

Shelled com 

Prot. cone 

Corn silage 

Legume hay 

Feed cost per cwt. gain 
Selling price per cwt. . 
Net return over feed 
costa 


120 

lOSO 

1385 

2.C€ 

22.0 

1.6 


861 

69 

278 

$13.44 

$10.00 

5.48 


120 

1080 

1318 

2.05 

19.4 

1.6 


046 

73 

39G 
815.71 
39 75 

-0.97 


225 

689 

1140 

2 . 


225 

689 

1109 I 
1.85j 


12.6 

1.6 

12.1 

1.6 

615 

78 
6SC 

79 

$9.14 

$11.45 

11.47 


11.3 

1.6 

12.1 

1.6 


611 

70 

649 

87 

$9.29 
$11 20 

7.03 


• Mued hay. 


Musouri Ohio Bimonthly 
Bull. ISO Bull. 140 


2-year-Old Steers 
I (No Com Ration) , 


Liiueed 

Meal 


Cotton- 

leed 

Meal 


I Linaeedj 
Meal 


Cotton- 

seed 

Meal 


132 132 

021 026 

1239 1312 

2.42 2. 


110 

405 

652 

2.07 


110 

401 

C33 

1.02 


4.7 

43.6 

4.9 


6 0 0.0 
2.0 2 0 
9.1 8.7 

1.0« l.S* 


$10 08 
$10.85 


219 
1921 
105 
*01 o; 

$10 75’ 
14.63 


$9 CO $9 89 
'$12 85|st2.S5 


lias a protein content of approximately 40 per cent. liotli ^ 
feeds Jo used more extensively for dnir,' cattle t .an for '-e a, le^ 
Gluten teed is deeidedly inferior to the o.lseed meals m f ..I ms 
rations rvi.en used as the sole protein supplement hut .t can W suree..- 
fully substituted for up to ouo-half of the o.ls^l meals 
on the other hand, is almost equal to the “■'■ 7 ' ''f 
Table 149 hut, as slutcn feed, the best me " 

partial suh-tituto lor the more eoromon ly u-e,! o.l-wi " C'‘' . ’ 

parts of Bluten meal Xe' aTthe Kan-a. station 

TS Tubiri51.)"'smcc gluten fee*! contains K-s- protein than cotton- 
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Table 149 

Vaute of Cohn Gluten Meal fob Feeder Cattle* 
{TwD-Year«01d Steers Fed in Dry Lot) 


Supplement 

None 

linseed 

Meal 

Cottonseed 

Meal 

Gluten 

Meal 

Daily gain, lb. 

1.77 

1.94 

1.8S 

1.83 

Feed per Ib. gain, Ib. 
Concentrates 

10.47 

9.56 

10.03 

10.49 

Roughage 

6 63 

5.29 

5.89 

5.95 

Pork per steer 

113.9 

124.5 

116.9 

144.8 


• Iowa Bulletin No, 79. 


seed or linseed raeal, it should be purchased at a correspondingly 
lower price per ton. 

Wheat Bran. Large quantities of wheat bran are produced annu- 
ally by the flour mills of North America. Although comparatively 
little of this material is used in the finishing of beef cattle, it occa- 
sionally happens that feed prices make it the cheapest source of 
protein available. Because of its bulk and high percentage of fiber, 
bran is not an especially good feed for cattle that are being finished 
for market. The rather pronounced laxative effect that it produces, 
when fed in large quantities, is also unfavorable to its extensive use 
by cattle feeders. On the other hand, these very qualities commend 
it as a feed for breeding animals and for young cattle intended for 
the breeding herd. When mixed with the common farm-grown grains, 
wheat bran adds bulk and lightness to the ration as well as generous 
quantities of phosphorus, an element greatly needed by pregnant cows 
and young, growing bulls and heifers. 

Bran differs from most of the nitrogenous concentrates already 
discussed in that it has considerably les® protein. For this reason it 
must be fed much more liberally than the oilseed meals to add the 
same amount of protein to the ration. As a rule it is not advisable 
to attempt to add as much protein througli bran as would be possible 
through the oilseed meals, since the amount of bran required would 
render the ration too bulky and too laxative. Results of feeding 
trials in which bran was used are shown in Table 150. Bran contains 
somewhat more carbohydrates than the oilseed meals, a fact that 
should be considered in determinmg the relative economy of these 
feeds. For practical purposes, 2 pounds of bran may be considered as 
having tlie same feeding value ns I pound of any of the oilseed meals. 
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The most extensive use of bran for finishing cattle is made in the 
highly specialized cattle feeding sections of the eastern states in vhich 
not only protein concentrates but also carbonaceous feeds must be 
purchased in rather large quantities. Under these conditions a feed 
such as bran, which carries both protein and carbohydrates, finds 
considerably more favor than it does in the Com Belt where an 
adequate supply of carbohydrates is available in farm-growm grain. 

Brewers’ and Distillers' Grains. In the pre-Prohibition era the 
expended grains of the liquor industry were commonly fed in the fonn 
of Wet mashes and "slops” to cattle located near the distilleries. Now, 
however, they are usually dried, bagged, and sold as brewers’ and 
distillers’ dried grains. Brewers’ grains, made principally from barley, 
contain about twice as much protein and fiber but only 90 per cent 
as much total digestible nutrients as the original grain. Because of 
their bulky nature they arc seldom fed to beef cattle but are used 
principally in the manufacture of mixed feeds for dairy ecu's. In a 
test made at the Illinois station, brewers’ dried grains proved to be a 
much less valuable source of protein for beef calves than soybean oil 
meal. (See Table 151.) 

Distillers' dried grains are obtained from the use of com, rye, wheat, 
or grain sorghum in the manufacture of beverage and industrial alcohol. 
Those resulting from corn and wheat arc much higher in protein and 


Table 150 


Comparative Valcte of Wheat Bran and Cottonseed Products for Steers* 


Full Com Ration 
140 Days 


Supplement Fed 


Wheat Cottonseed 

Bran Meai 


Approx, ratio of com to 

Bupplement 78:22 

Initial weight — Ib. 973 

Average daily gain I-”® 

Feed per lb. gain: 

Concentmfea 14.19 

Pfaine hay 

Com ilover 5 9® 

Value of pork produreil }>eT 

ewt. gain on steers >2 30 


* Nebraska Bulletins Nos. 110 and 132. 


90:10 

033 

2.11 

10.83 

4.21 

$1.CS 


Two-thirUi 
f'ull Com Ration 
112 Days 

Cold Pre.sscd 
Wheal Cottonseed 

Bran Cake 


58:42 82:18 

778 743 

1.55 1.59 

7.19 C93 

5.14 4.9» 
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Table 151 

The Value or Brewers’ and DrsriLLEaa' DnrED Grains for Feeder 
Cattle 



Brewers' Grains 


Distillers* Dried Grains and Solubles 



S..Year>01d Stccra, 


Heavy Calves 



Illinois Mimen. 

lone .\H 

Nebraska Cattle Progress 


Report. 1339 

LeaAet 1S3 


Report 104 








Dis- 






Dis* 


tillers’ 

No 


KnnM 

Drewera* 

tin. 

tillers* 

Lm- 

Grains 

Protein 


Oil 

Grama 


Grains 

seed 

with 

Con- 


-Meal 

(Barleyl 


(Com) 

Pellets 

Solubles 

centrate 

Protein content o( sup- 








plenient 

44.7% 

31.6*5 



34 S% 

25.9% 


R t. of Bupplemenl per 








busbel, lb. 

31 

18 





1.35 

Av. dAilr cam 

At. daily ration 

2.06 

1.88 

2.36 

2.21 

1.88 

i,69 

lU 

Sbelled corn 

9.2 

7.2 

10.S 

9.2 

12.7 

10.4 

Protein concentrate 

1.3 

30 

1.6 

20 

1.7 

2.8 


Corn ailace 

T.4 

7.4 

3S5 

32.1 




legume bai’ 

2.0 

2.0 

1.2 

1.4 

67» 

81* 

Belling: price pee cwt. 

«S.95 

$8.50 

$1400 

$14.50 

$26 50 

$25.50 

Not soldt 

Hob gains per steer, lb. 

2S 

18 

66 

57 





* Pnjrw bay led lo N«br««k« expenweot. 

t TtM Steen in the lot led oo protein euppletDenl were not Jet enough to be sold lor slaughter. 


total digestible nutrients than those made from rye or the grain 
sorghums; consequently they are much more valuable per ton ns a 
feed for livestock. 

In the ‘disposal of the distillery “slop" after the alcohol has been 
distilled off, the solid particles of grain are screened out and dried 
to make distillers’ dried grains. The liquid portion, which contains 
the water-soluble nutrients and very fine particles of grain, is con- 
densed by evaporation and dried to form distillers’ dried solubles. 
This product has received much publicity because it is an excellent 
source of the B vitamins, which are so important in the feeding of 
poultry and swine. Since cattle have little need for these vitamins, 
distillers’ dried solubles are seldom fed to beef cattle except when 
mixed with distillers’ dried grains. When so added the mixture is 
called distillers’ dark grains or distillers' dried grains with solubles. 

Distillers' dried grains may be regarded as a satisfactory substitute 
for the oilseed meals in the ration of finishing cattle if sufficiently 
large amounts are fed to furnish the proper amount of protein. Feeding 
tests indicate that 1 ton of distillers’ dried grains replaces about 1,500 
pounds of soybean or cottonseed meal and 10 bushels of shelled com 
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if fed at tlic rate of 2 to 3 pounds per head daily. The feeding of 
larger amounts usually is not economical unles.s the dried grains are 
no higher in price per pound than shelled com. 

Urea and Ofher Non<profcin Nitrogenous Materials. As has 
been previousl)' discussed in Chapter 8, rumen bacteria can utilize 
nitrogen from non-feed sources such as urea and ammonia in the 
synthesis of bacterial protein which, in turn, can be used by the 
ruminant in meeting its o^m protein rc<iuirement. The non-protcin 
nitrogenous substances mentioned are produced synthetically in larger 
quantities each year and they arc now in a favorable competitive 


position, pricewise, with the protein concentrates. 

Because of its hydroscopic nature, urea is prepared for use as feed 
by the addition of substances that prevent caking in storage. Urea 
contains 46.7 per cent nitrogen, but after dilution with these substances, 
the nitrogen in feed urea is reduced to approximately 42 per cent. 
Since the crude protein content of a feed is determined by multiplying 
the percentage nitrogen content by 6.25, tbe crude protein content of 
urea feed is 262 per cent— hence the trade name “262. Such an 
expression, of course, must be interpreted to mean that a given weight 
of “262” contains as much nitrogen as a quantity of pure protein that 
is 2.62 times as hea^-y. Since cottonseed meal is only 43 per cent 
protein, it would require approximately 6.1 pounds of 43 per cent 
cottonseed meal to furnish as much nitrogen as is present in 1 pound 
of urea feed. Consequently, if the nitrogen of urea feed were utilized 
by cattle to the same extent as the nitrogen m cottonseed meal 
1 pound of urea feed would replace 6.1 pounds of cottonseed meal 
as far as the protein of the ration is concerned. t ^ u 

When administered to cattle in solution m the form of a drench 
urea is highly tcaic; even as little as V, pound of urea admm.stered 
to an adult cow directly mto the paunch causes death in to 90 
minutes. The toxicity is believed to be the result of rap.d conv s on 
of urea nitrogen to ammoniam carbamate wlueh is absorbed direct y 
into the bloodstream from the paunch. However, if urea is fed to 
cattle by thoroughly mi.xing it with the gram ration or with silage, 


“Etwudirorn^ea as a possible protein substitute mdica.ed that 
it would be utilised to a higher degree if it were fed with some carbo- 
hydrate, such as molasses, that wmM “”^‘\“‘Y,,“oMahL“3 
f ,, Li- TTrtwM'pr feeding trials at the Oklahoma and 

for the rumen bacteria. Howexer, leeuu b , _ • 

Iowa stations indicate that the addition 

at least for cattle that ore fed large qynl.ties “ 

the form of farm grains. (See Table 152.) It is possible that inolas-es 
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Table 152 

Vawe or Uhea as a Photein Substitute 


kr. d&Uy gam, lb. 

Protein aupplemeat. . 

UreaiotaVe daily* 
Protein content of 
sup., % 

Feed per owt. gain 
Sh^ed eont, lb. . 
Protein aup* . . 
Molaaaea. ... 
Legume hay.. . 
Silage .... 


OkUhoma* 1 

Calves. 167 Days 1 

Average 2 Tnab | 

C.S M. 

^UreaN 
i C.8.M. N 

i Urea N | 1 
IC.SM.N C 


2.11 

2.17 


1.5 



(.06) 

(.12) 

1 41.8^ 

46 7 

1 47.3 


511 

518 

.. 71 

71 



49 

46 


457 


■.tia \ 325 93 

326 30 

325 S3 

t. 26 75 

26 125 


per 

92 SC 

1 93 05 

98.05 


lowat 

Yearlings. 17S Days 
Average 2 Trials 


2.32 

0.75 

(. 10 ) 


2 24 
0 20 
(. 20 ) 


2.22 
0 20 
(. 20 ) 


121 32 
33.00 


• Oklahoma Miscellaneous Publications 11 and 13. 
t Iowa Mimeo. AH Leaflets 176 and 179. 
a Urea included In weight of protein eupplement. 

may favor the utilization of urea by stocker cattle fed 
low-grade roughages such as ground com stover and [ 

although here the principal value of molasses may be as an PP 
Urea is now recognized as a satisfactory ingredient of co 
protein supplements manufactured for cattle or sheep. 
high nitrogen content makes it possible for cent 

put out a feed wutli a ‘'crude proton content of 20 ^ P „( 

which would be of low feeding value because of the small a j,. 

total digestible nutrients present. Consequently, m ''“y'-'S “ 
cial protein supplement of which urea is one of the const.tu 
should be taken to determine both the percentage of the tot. 
which is in the lonn of urea nitrogen, and the , „„lity 

ingredients of the mixture. If the other “Bre^ents arc 1 g 0 
ingredients such as cottonseed meal, hommy Iced, and 
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urea nitrogen may well constitute 25 or even 50 per cent of the total 
nitrogen of the supplement. In feeding tests at the Oklahoma station 
such supplements gave as good results as cottonseed meal. (See 
Table 152.) Pellets in which more than 50 per cent of the nitrogen is 
from urea are likely to be unpalatable, and not enough is eaten to 
furnish the protein required. Pellets containing 4 per cent urea by 
weight are not unpalatable, as indicated by an average daily consump- 
tion of 10 pounds of such pellets when full-fed to steer calves for 
14 days at the Oklahoma station. Beef cows fed 6 pounds of these 
pellets every other day during tlie winter calved normally and showed 
no toxic effects from the urea.* 

The following statements summarize the problems involved in the 
use of urea and other non-protein nitrogenous materials: 


1. Do not use urea at levels which supply over ^ of the total 
nitrogen or protein equivalent in hnishing rations or over ^4 hi 
growing rations. 

2. Do not use over 1 per cent of urea, by weight, in complete mixed 
rations or over 5 per cent of urea, by weight, in protein concentrates. 

3. Add 6 pounds of a high-energy concentrate such as com, molasses, 
or sorghum with each pound of urea to replace 7 pounds of the usual 
high-protein concentrates such as soybean oil meal. 

4. In supplements or in complete rations, urea should be thoroughly 
incorporated, preferably by means of a commercial type of mixer, to 
insure even distribution of the urea and to prevent it from settling out. 

5. Additional minerals such as phosphorus and sulfur may be 
needed when larger quantities of urea are substituted for non-protein 
nitrogenous materials. 

6. Study the feed tag which describes supplements containing urea 
and note especially the protein equivalent content derived from 

and the fiber content, which is an indicator of the carbohydrate feed 
used to replace the weight of the usual protein concentrate. 


There is no conclusive evidence that supplements wliich contain 
urea or similar nitrogenous materials arc superior to those winch 
do not. Therefore premiums should never be paid for such supplements. 
In fact, because these nitrogen sources are usually cheaper, the feeder 
should expect to buy them for less than would be paid for supple- 
ments containing oilseed meals alone as protein sources. 

Biuret, a nitrogenous material produced by heating urea, is fes 
toxic than urea and thus shows promise as a suppleincnt. Ammon , 
when mixed with molasses, apparently is satisfactoiy as a nitrogen 
* Oklahoma Miscellaneous Pubhcation 11. 
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pellets about the s«o ot corn kernels tt is an execllent protem PP 
Lnt to Iced n-ith shelled or ground com. Since 
is only about half that of cottonseed or soybean oil meal, app 
lately twice as much must be fed to supply a given amount of 

’"'tI “'demand for dehydrated alfalfa meal f”-- 

feeding is so great that its price is usually loo high to . 

economical a Luree of protein ns linseed cottonseed or soybean ^ 

meal lor heel cattle, at least on the basis ot protein 
feeding tests conducted at the Nebraska station suggest tl at W 
drated alfalfa may have a much higher feeding value than its 1 
content nculd indicate. (See Table 153.) Altai a meal ^ 
grcca, leafy alfalfa ivhich was dehydrated immediately after it 
cut contains an abundance of carotene. However, there is very 
likcTiliood that the yearling steers in the Nebraskn cxpcriincn 
receive an ample amount of this vitamin from the grount ea 
and corn silage. Alfalfa meal makes n real contribution 
of highly available phosphorus. It should be noted that do } • 

alfalfa pellets had a much lower feed replacement value m tlic 
exporiment with calves than in the first experiment ^ 

The dailv gains of all the yearling steers, except the check lo , 
«lly Ue. Conscuently the results obtained from feeding O.c 
alfalfa pellets to the yearling cattle may have been soincwhat 
than would be obtained under nonnal conditions. 

Mixed Supplements. A question in the minds of mo-t 
feeders is tlial of llic economy ot coninicrcial mixed "'.'W' 
Undoublclly the fuel llml such snppUancnls arc a 
cnpply all tlie nccilcd addition, to rations of f™" “"''j” f a"'' 
niucli to do with their incrca,cd u,c. As a rule the, nrc pcllcl 
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Table 153 

Value of Dehydrated Alfalfa Pellets as a 
Protein Concentrate for Beef Cattle 


For naishiDE Yearling Eteeis 


Fimshing Sleer 
CaUes 


Nehraita Cattle Progress Report 100 


Nebraska Cattle 
Progress Report 194 


lib. 0 51b. 31b. 1.5 lb. 

S.D O.M. S.B O.M. Dehy. Deby. 

1 lb Dehy. 2 lb. Deby. AI- Al- 
1.51b. Alfalfa .Alfalfa falfa falfa 

S.B.O.M. Meal ^^eal Meal Meal 


tin- Dehy. No 

seed Alfalfa Prot. 

Pellets Pellets Cone. 


Av. daily gain, lb. 
Av. daily ration 
Ground ear corn 
Shelled corn 
Protein cone, 
Corn silage 
Praine hay 
Peed per ewt. gain 
Com 

Protein msc. 
Com silage 
Praine hay 
Dmelng percent- 
age 


2.32 2 52 

17.6 IS 2 

1.5 2 0 

11.3 118 


758 720 

64 79 

487 466 


61.6 63.7 


2 62 2.71 

17.8 18 4 

2.5 30 

116 11.9 


678 677 

95 110 

442 433 


60.8 62.5 


2 47 1.81 

18.7 

12.7 

1.5 1.7 

11.6 

6.7 

756 673 

61 91 

465 306 


59.8 59 6 


1.93 1 35 


118 113 

3.3 

5.0 6 0 

596 838 

166 

254 441 


69 4 • 


* This lot was not fet enough to slaughter. 


bagged in convenient 50-pound bags, or delivered in bulk with special 
discounts The use of tlie protein supplement as the earner lor 
stilbestrol, antibiotics, vitamin A, or trace minerals, all of which may 
be desirable ingredients of the ration under certain conditions, makes 
this method of feeding the supplements very popular. . , . , 

In addition to the above built-in conveniences in commercial mixed 
supplements, the claim is usually made that the mixture or variety of 
sources of protein improves the quality of the supplement. It is some- 
times further claimed that the 12 or 18 per cent protein present in a 
mixed feed is in reality more efficient than the much larger amount 
of protein in the oilseed meals fed alone, omng to the lack of certain 
essential amino acids in the ration when a sing e protein 
is fed. This argument fails to reengnize tl.at the protein 
eaten by cattle arc broken down and resyntl.csircd hj the ramen 
bacteria before they are 1',/;, 

Consequently the “quality” of protein fed^nppears .iinnorteil 

little importance in beef cattle rations. This 
by the results of expcriinents enrried out at t le is . 
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stations, in -which none of the protein mixtures used proved signifi- 
cantly superior to linseed meal. (See Table 354.) 

The chief value of a mixture of proteins is to be found in its 
increased palatability instead of in its increased assimilation, as indi- 
cated by the results obtained at the Ohio station from feeding what 
is called an “all-purpose” protein supplement. This name has been 
applied because it has been found to be a very satisfactory protein 
supplement for balancing the rations of beef calves, dairy cows, lambs, 
swine, and laying hens. It consists of 30 parts by weight of dry- 
rendered tankage, 30 parts soybean oil meal, 20 parts cottonseed meal, 
15 parts linseed meal, 2 parts finely ground limestone, 2 parts special 
steamed bone meal, and 1 part salt. In three experiments with beef 
calves, in which this supplement was compared in double series with a 
mixture of equal parts of linseed and cottonseed meal, a larger consump- 
tion of feed and correspondingly larger daily gains were obtained from 
the all-purpose supplement in every comparison. (See Table 155.) 

Fortified Mixed Supplements. Wlietber or not cattle on finishing 
rations respond to fortified mixed supplements depends largely on the 
quality of the roughage being used. By fortified mixed supplements 
we mean that, in addition to the usual protein concentrates, they 
contain mineral and vitamin additions. In the experiment summarised 
in Table 156 com cobs were the only source of roughage, since only 
ground car com was fed in addition to the supplements. In tliis case 
all the variations of a typical fortified mixed supplement which were 
tried resulted in improved gains over straight soybean oil meal and 
a simple mineral mixture of 2 parts steamed bonemeal to 1 part salt. 
Note, however, that no costs of gain were reduced. Rather they were 
increased, except when urea was used to cheapen the cost of the 
mixed supplement. 

Perimps most fortified mixed supplements are patterned after the 
now well-known Purdue Supplement A. The Indiana station has thor- 
oughly tested this supplement under almost all practical feeding condi- 
tions, and it can be highly recommended when the ration consists of 
the lower quality rougliagcs. 

Formulas for the variations of Purdue Supplement A which were 
tested in the experiment summarized in Table 156 are given in Tabic 
157. This type of supplement is usually fed at the rate of 2 pounds 
per day in finishing rations and from 1 to V/i pounds in stockcr 
and dr>' cow rations. A cattle fcc<ler must decide for himself if o 
complete fortificrl supplement, with uddcil vitamins, minerals, and hor- 
mones, is economical, not forgetting the built-in conveniences inherent 
in fcciling such supplements. 
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Tabb 154 


Protein Mixtures vs. Single Protein Feeds tor Feeder Cattle 



1 lat Teat— ^hio Biiaontlily 

I 2nd Teat — Ohio Bimonthly 



Bulletin 166. 1934 



BulleUn 173, 1935 



lat Seriea 

2nd Series 

lat Series 

2od Series 


L. S. M i 
C. S.M.J 

AU- 

Purpoae 

Sup.* 

L.aM i 
C.8.M 1 

AIL . 
Purpose 
Sup.* 

L.6 M.) 
as M.J 

All- 

Furpoae 

Sup.* 

L S.M.i 

a 8 M i 

AU- 

Purpoae 
Sup * 

At. daily gain, lb 

1.91 

2.10 

2 12 

2.10 

1.96 

1.99 

1.94 

2.14 

11.4 

Shelled com 



9 6 

10 2 

n.i 







l.T 

1.0 

8 



Com adage 


7.7 

7.T 

T.7 

8 0 

8.0 



Hay 

1.6 

1.6 

1.6 

1.6 




1.6 




.5 




79 

IS 50 

105 

39 00 

Bog gaina par ateer. lb. 
BelLngprieaperowt. . 

30 

16 90 

43 

36 65 

39 

36 80 

48 

86 80 

75 

38 65 

$6.6$ 


•SuppUment! Dtj-reeidefej 30%. cotton.^ mtil :0< 

16%} powdered limeatoB*. 2%: bone d*e»l. 2%: »« !.»/»• 


Comparative Value or a Simple and a Compi^x Mi.xturb 
OF Protein Concentrates fob Feeder CAL>ts 


](( Test— Ohio HimoDlbly 
Bulletin 166 


ZnJ Test— Ohio liimonlUy 
nuUetin 173 


L.8.M.) Purpose 
C.S.M.J Sup.* 


All- 

L.8.M.I Purpw* 
CAM. I Sup.* 


^v. dully gain, lb. 1.91 2.10 *•** * 

daily rstioD 

Shelled corn 8.8 9 6 ®S 

Protein tup. 2 0 1.7 , 

Corn uUge 7.8 7.7 , 

H»y 1.6 1.6 *•# * 

MotsMes . 

'locrsintpertteer. 

lb. 30 43 S9 63 

pnee per „ 

_ $6.90 $6.63 *6.>-0 W» 

•Supplement Dry-rendercd Unksge. 30%. 

powdered limrolone. 3%. bon* n>**l- 3^ “’*• 


lam 1 Purpo-e 
CLS.M.1 Sup.* 


L..'t..M.| Turpo** 
C.S.M.I Sup.* 


'..1 .™i. SOS. 1 "“I- 


Mixed Supplements 
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chapter 


W 

DRV ROUGHAGES AND THEIR 
USE IN FINISHING RATIONS 


Roughages differ from concentrates principally in the amount o 
fiber or woody material that they contain. Most concentrates ar 
very low in fiber; few of the common ingredients of the gram ration 
have more than 10 per cent of this material. Roughages, on the ot ler 
hand, have a large amount of fiber, particularly when in the 
dried state. Hay averages about 28 per cent and straw approximately 
38 per cent of fiber when cut and harvested at the appropriate stag 
and time. . ,i 

Fiber consists largely of cellulose, hcmicellulose, and lignin, 
complex, rather insoluble compounds that form the walls of p 
cells. In young, immature plants the cell walls arc ^ 

thin; therefore the percentage of fiber is relatively small. ’ 

approach of maturity, however, the cell walls become much thic'cr, 
resulting in a great increase in the fiber content. . 

In Its chemical composition, fiber is a carbohydrate; that is, i | 
essentially like starches and sugars. However, because of its insolu c 
nature it is only partly uliliicd as a food nutrient by domestic anima s- 
Obviously the first important step in the digestion of cellulose is 
softening of the fibrous tt«-uc through the absorption of largc^ quan 
titles of water. In c.attle, cellulose is then partly converted to simp 
soluble compound*, principally volatile fatty acids, through fennen a 
tion brought about by the bacteria present in the rumen. Because o 
the capacity and stniclurc of the digestive organs and their sjunbio 
rclalion«lup with rumen micronora, cattle arc more efficient utuiscrs 
of roughage than non-ruminant animals. The methods by which roug i ^ 
age.s are broken aIotmi in the rumen have been discu«*cd in more 
detail in Chapter 8. 

Classification of Rougtioges. Roughage.*, like concentrates, m > 
be classed a* earlHTnaccou'* or nitmgenou'!, depending on the 
age of protom which they contain. Cnrbonaceou* roughage.* inc u<^c 
hay and pa'lurc from the gras-cs, the straws from cereal gram*, 

3S2 
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the stalks and leaves of corn and the sorghums. Nitrogenous rough- 
ages include the forage from legume crops. 

Roughages may also be divided into dry roughages and green or 
succulent materials. For drj' roughages the plants are cut when they 
arc almost mature and are allowed to cure before being fed. For 
green roughages, green, immature crops are pastured by the animals, 
or the freshly cut green material is fed to cattle before it is withered 
by the sun and air. In silage the freshness or succulence has been 
presen'ed by storage, immctliately after cutting, in specially designed, 
air-tight silos which prevent the loss of moisture, 

Function of Roughage in fhe Fattening Ration. (1) To Furnish 
Pari oj the Food Nutrients. Although most of the gain made by 
cattle in the feed lot is credited to the concentrate portion of the 
ration, the part played by the roughage component should not be 
overlooked. At those farms on which cattle feeding is carried on 
largely for the purpose of utilizing unmarketable roughages, the effi- 
ciency with whicli the roughage is used in the production of gains 
often determines the success of the feeding venture. 

In general, rougiiage is of most importance during the first part of 
the feeding period. It is then that the appetite of the cattle for such 
material is greatest, and large quantities can be fed with little fear of 
the cattle’s overeating or going off feed. Except for short-fed cattle 
which, of course, should be got on a full feed of grain in the shortest 
time possible, roughage should compose the bulk of the ration for 
the first month or 6 weeks. Starting with a ration composed entirely 
of roughage, concentrates should be added gradually until the cattle 
are on a full feed of grain at approximately the end of the first fifth 
of the feeding period. At this time the ratio of grain to the weight 
of air-dry roughage should be approximately 3 : 2 for steers that arc 
to be fed until they attain a choice finish. With a longer feeding 
period the use of roughage alone for the first few weeks is often prac- 
ticed, especially with cattle that are thin and empty when they arrive 
at the feed lots. With feeding stuffs at ordinary prices, such a plan 
tends to reduce the total cost of feed without materially affecting 


the total gains made, . , , i 

Although the ratio maintained between the gram and roughage at 
different stages of the finishing process varies considerably in prac- 
tical feeding operations, the ratios given in Table 158 '“'riy repre- 
sentative in this respect. Possibly more hay was fed than would be 
used if hay were scarce and had to be purchased but no more than 
the farmer with his bams full of farm-grown hay would feed to 
mature steers finished in a leisurely manner. The rations fed were 
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fnirly ptxMl fini-liiiip rntion', s*: i-* by tlip fact that tlie average 

daily pain of tlie 10 lot** ans 232 poiinci*!. Tlie nnnllc^t pain inaclc by 
any lot \va*t 2.0lj pfiunda anti tlie iarpot wna 2.07 pounds. 

(2) To Furnish Jliill: to the Itr.tion. Owing to tlie preat capacity 


and ptTuliar rtmrture of their dipt dive ayrtcins, cattle arc particu- 
larly well-Mjiteil for con-uniinp and utilizing a consideralde amount 
of rouglinpe. It has lurn tieinon.strated that mature cattle can c.\ist, 
at least for reveral wtehs, on an (.xclusive concentrate diet, but 
feeding e.X|K'riincnls as well ns practical r.xpcriencc show that they 
thrive much lictter if .some roupliapc is supplicsl. 

Ilouphape has fanned the principal, if not the only, feed of cattle 
under natural conditions for countless penerntious. Tlirouph processes 
of natund selection cattle have dcveloiied n digestive system that 
functions well only when the organs arc moderately distended by 
coarse, bulky materials. Cattle only partially masticate their food 
while eating. Uiwri being bwnllowesl the footl goes into the paunch 
where* it absorbs large rpiautities of water niul untierpocs fennentation 
through the action of rumen bacteria. It is then regurgitated into the 
mouth in balls or liolu-es of about ’/i iiound in size and thoroughly 
chewed by tlie resting animal Iiefore it is again swallowed^ for further 
digestion, itoughage is cs-ential in the process of nuninntion. Cattle 
fed on an ('.xclusivo concentmte diet s|)end comparatively little time 
chewing tlieir cuds. Hence the groin which they cat is imperfectly 
mnsticntctl and therefore not so thoroughly digested as it would bo if 


part of the ration consisted of roughage. 

In furnishing bulk to tlic ration, roughage tends to lighten or dilute 
the contents of the alinicntaiy tract, thus c.xposing the particles of 
concentrates to a complete envelopment by the digestive fluids. Also, 
the presence of roughage insures a nomial fullness of the large intes- 
tine, a condition that makes for the proper regulation of the bowels. 
Diy, carbonaceous roughages such as cereal straws and com and 
sorghum stover, which are capable of absorbing large quantities of 
water, are especially valuable for neutralizing the elfects caused by a 
heavy consumption of laxative feeds. , , i 

(3) To Forouh M.ocroh omi Vitamms. A much larger coneen- 
tration of minerals and vitamins oceura in the leaves and stems o 
plants than in the seeds. Consequently, roughages are a better source 
of calcium, potassium, and vitamins A and D than are he farm grai ^ 
Cattle fed an abundance of high-quality rouglmge seldom show any 

rations and limited amounts of low-grade roughage. 
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t » vae>A There is creat variation in 
The Amount of Jje On the one hnnd t.e 

the amount of ^ , “is^tlsides silnge and hay throughout 

r:r"r:f“.^ 

i;^t— 

and ending the feeding period rvrth a i„ the 

maKimun. of eoneentrates, ;ratns in the 

S“r:eis.5iriiCrs?£“ 

rerdScgh-etllttS'udllVtouL^ 

— ;\,^d — of ite loj .0. 

and llie eliglit likeliliood of damage to the uneaten portion onmg 

exposure to the wcatlior. , . , s ie.io nf entile 

Feeding tests at tlie Nebraska station, m winch 5 lots , 

received shelled com and alfalfa hay in ratios varying from 1 : 1 to • 
respectively after the first month of tlio feeding period 
a ratio of 2 or 3 parts of com to 1 part of l.ay is “? ™ v, 

satisfactory for botli calves and yearlings, since it j 

ninxinium consumption oi total digestible nutrients. 1 i - 
pram and Imy at the ratios 4:1 and 6:1 ate no ‘‘"J.’ 

therefore, le>s hay than the lots fed at the narrower ratios, cons 


Table 159 

ArrHoxiuATS IUtjo or Grain to nocanAot at DirrcRENT Btaqbs 
or THE Feeoiso Period 

Ratio of Gr^ to Rtxithaca (AlfOry 

Tcriad 
{Apprci- 90 
<5ir») 

2 :I 

3 : I 
5 : I 

3 : J 





1»QX FaatlbA 


ljin« Aswoot 

AnouBt of 

r»rio4 

of 

of Roughac* 

ReucKaca 

(Ot«W0 

p«rtod 

AvaiUEU 

timilcal 

daTi) 

lit Ihlnl 

2n<l third 

Uu»l third 

1 4 

2 :3 

3:2 

1 : 1 

3 : 1 
4:1 

3:2 

3:l 

Avrrstr tor Fjillrv Period 

2 ;3 

6:2 

3:2 
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qucntly their gains were smaller and more costly. Excellent results 
were secured in one test from calves that were started on a ration of 
2 parts of corn and 1 part of alfalfa hay, which was changed each 
month until, at the end of the feeding period, the corn and hay were 
fed at a 5 : 1 ratio. However, slightly larger and cheaper gains were 
made by another lot which was fed 2 parts shelled com and 1 part hay 
throughout the test except during the first month, when all lots were 
being brought up to a full feed.' 

Finishing Caffle Without Roughage. In times of roughage 
scarcity, large feeders who perforce must buy both grain and roughage 
occasionally omit roughage entirely from the ration because at such 
times roughages are always expensive relative to the total digestible 
nutrients which they contain. Seldom is this a profitable practice. 
Even though bulky grains such as com-and-cob meal or ground oats 
are fed, they do not completely fill the place of roughage in the ration. 
The feeding of a small amount of hay or silage to cattle that have 
been fed only grain usually results in their consuming a larger amount 
of grain as weli as the roughage. Immediately they begin to gain 
faster, partly because of a larger intake of food nutrients and partly 
because of better rumination and more thorough digestion of the feed 
eaten. Eesults of tests which demonstrate the effect of roughage upon 
feed intake and gain are shown in Table 160. 

Roughage serves another important function in that it is a valuable 
source of vitamins, especially carotene and vitamin D. Long-fed 
cattle fed little or no legume hay or com silage often show signs of 
vitamin A deficiency regardless of the amount of grain fed. Yearling 
steers fed a full feed of ground oats and cottonseed meal at the 
Illinois station showed characteristic symptoms of vitamin A defi- 
ciency after about 90 days. After the cattle were changed to a ration 
containing moderate amounts of silage and alfalfa hay the symptoms 
quickly disappeared. 

Common Roughages Used in Finishing Rations. Roughage, espo- 
cially in the iorm of hay, is grown and harvested throughout the 
country (see Figure 76). The roughage crop planted varies in species, 
quality, and yield, depending upon rainfall, soil fertility, and the 
choice of the farmer in some instances (see Figure 76). The great 
variety of roughages used m finishing rations can be subdivided into 
two broad classifications—leguminous and non-leguminous. The 
leguminous roughages are usually considered to be a good source of 
protein, minerals, and vitamins but only average to low in energy or 
total digestible nutrients. On the other hand the non-Ieguininous 
‘ Nebraska Cattle Progress Reports 195 and 198. 
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4. Legume forages are the highest in calcium content among al 

farm-gro^n feeds. . . / i s 

6. Legume forage excels in x-itemm A_ (carotene) value. 

6, Field-cured legume hay is rich in vitamin D. 

7. Legume forage is rich in other vitamins besides carotene an 


" g.'Lei^mes increase the yield and protein content of grasses growing 
in a legume-grass mixture. ^ ^ _ 

9. Legumes are highly important in maintaining soil fertility. 


It goes without saying that cutting at the proper stage and cunng 
under good conditions arc essential to insure that the abo\ e 9^^ ' * 
are present in hay or silage made from leguminous forages. or 
will be said about these points later in this chapter. 

Alfalfa Hay. Alfalfa is the most important tame forage crop grovm 
and can be considered the standard by which all others are ju ge . 
New wilt-resistant and ninter hardy varieties have been responsible 
for the almost universal adoption of this crop as the preferred forage. 
Undoubtedly its closest competitor among the legume forages is re 
clover. 

Often the market price of alfalfa hay Is 20 to 30 per cent ^ov 
that of clover, indicating that it is regained by most feeders as being 
superior to clover. This superiority is due to its higher protein conten 
and to its freedom from dust and mold. Western-grown alfalfa is 
seldom damaged by rain. Consequently it usually retains its brig i 
green color and does not spoil in the stack or bale. Hay made fart ler 
east, on the other hand, often encounters rain, which renders it dis- 
colored, dusty, and sometimes moldy. Obviously such hay is l^^ss 
palatable than hay put up under ideal weather conditions. 

Occasionally alfalfa hay is criticized because of its somewhat laxa- 
tive nature when fed in large quantities. Also its use is sometimes 
attended by acute bloating. Both these effects are more pronounce 
in calves than in older cattle. They can usually be overcome y 
combining the alfalfa with a carbonaceous roughage such as oat straw, 
stover, or timothy, or by feeding com-and-cob meal instead o 
shelled com. . 

There has been much discussion concerning the relative value o 
clover and alfalfa hays as roughage for finishing cattle. 
nately most of the comparisons that have been made have invoh c 
the feeding of sufficient nitrogenous supplements to make balance 
rations without the additional protein furnished by the legume 
Obviously under such conditions it would hardly be expected that c 
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difference in the protein content of the would be apparent. Such 
a situation is encountered in the Indiana experiments summarized in 
Table 161. In all the lots involved in these comparisons 2.5 pounds 
of cottonseed meal were fed per thousand pounds live weight, an amount 
that fully met the protein requirements of the cattle even though no 
legume hay w'as included in the rations. It is only reasonable to 
believe that alfalfa would make a more favorable showing if no protein 
Concentrate w’ere fed, or if it were so limited as to make the protein 
contained in the legume roughages of real need to the animals. This 
method of feeding was followed by the Illinois, South Dakota, and 
Wisconsin stations in the feeding trials reported in Tables 162 and 
163. In all these comparisons of red clover and alfalfa the superiority 
of alfalfa is well established. 

Clover Hay. Ordinarily when the term “clover hay” is used it 
refers to red clover or, wliat is even more likely, a mixed hay in 
which red clover, a legume, is mixed with timothy or some other grass. 
Red clover and timothy comprise the backbone of most rotation mix- 
tures in cropping systems that call for leaving the legume-grass 
seeding dovTi for only one or two years. When “longer” rotations 
are used, alfalfa and brome are apt to be substituted. Clover hay or, 
more properly, mixed clover-grass hay, is preferred by some feeders 


Table 161 


Comparison or Clover and Alfalfa Hat When a Scrplus Amount 


Average o( 4 Triala 
Av. daily gain, lb, 

Av. daily feed 
Shelled corn 
Cottonseed meal 
Legume hay 
Corn silage 
Av. feed per cwt. gain 
Corn 

Cottonseed meal 

Hay 

Silage 

Selling price per CTvt. 


Protein is Sopflied 
{2-Year-OJd Steers)* 


Com 

Cora 

Cottonseed 

CottoDseeij 

Meal 

Meal 

Clover 

AHsUs 

2.38 

2 27 

16.2 

15 8 

2.9 

2 9 

12.1 

12.7 

679 

700 

122 

128 

509 

558 

$9 33 

$9 29 


Com Cora 

Cottonseed Cottonseed 

Meal Meal 

Clover AlfaUa 

Silage Bilage 

2.32 2.35 

12 6 12 5 

2.9 2 9 

2.9 2.6 

27.6 28.9 

542 530 

126 125 

126 111 

11.90 12-23 

$9.40 $9,375 


* Indiana Experiment Dulletin 245. 



402 


BEEF CATTLE 


Tobte 162 


CoMPARisoji or Clover and AtrALrA. Hat fob Feeder Cattle 



Itlinois Cipnijneot 
Statioa* 

t2 jT -old Sieera 126 Days) 

South Dahotn Experiment 
Sutiont 

(YeaiUng Steers — 91 Days) 


Ear Corn 
Com Sitaee 
AUaKa Ray 

EsrCaro 
Corn Silage 
Clover Hay 

Corn Silage 
.Altai;* Hay 

^rn Silage 
Clover Hay 

j 

Average daily gain (lbs.)....j 

23S 

2 D5 

2.49 

2.29 

Average daily ration: 





Ear corn 

10 1 

16 0 


58.1 

Corn silage 

25 3 1 

26.7 ' 

58 3 1 

Legume hay 

4 3 

2.0 

4.0 1 

3.5 

Feed per cwt. gain: 





Ear corn 

075 

783 



Corn ailage.... 

10C5 

1302 

23 

25 

Legume hay 

181 

100 

1.6 

1.6 


•Illinois Mimeographed Report, 1011. 
t South OaLota BuUctin ICO. 


Toble U3 

CoMEAJUsojt or Clover and Altalta Hat when a Lishted Amount or Pboteci 
S tjmEMEST 13 Fed* 


(Yearling and tw«hycar.old Steers — Average of 4 trials) 


Average Time Fed, 161 Day* 

Loti 

Clover Ray 

■PSil 

Average daily gwn (lbs.) 

, 2.19 

2.22 

Average dally ration: 



Corn 

8.5 

6.9 

Cottonseed aeal 


.9 

Legume hav , 

5.3 

53 

Corn silage 1 

28.0 

28.0 

Feed per cwt. gain: ! 

1 


Corn 

301 

407 

Cottonseed meal 

70 

42 

Legume bay 

250 

212 

Corn ailage 

1292 

1261 

Pork credit per atcer . 

87.53 

86.92 

Selling price per cwi 

510 00 

$9.90 


H * Bumfiita Eip*nm(at Sulien; Muntocnp W It«(«rU ot r««(l>eA Trial*. 








DRY ROUGHAGES AND THEIR USE 


403 


to alfalfa hay because it is less laxative. Since a protein concentrate 
is often fed, even tliough a legume roughage is used, because of its 
benefits as a palatability factor, the lower protein content of mixed 
hay is not serious. Clover or mixed hay is more palatable than 
alfalfa hay. When used along with silage it tends to cause a more 
normal state in the digestive tract. Obviously the relative proportion 
of clover and grasses affects tlie value of this type of hay from the 
standpoint of protein, mineral, and vitamin content. 

Soybean Hay. Soybean hay is frequently fed to beef cattle in 
many parts of the Com Belt. Since soybeans are annuals they are 
excellent to sow as an emei^ency hay crop to supplement light stands 
of clover and alfalfa which have resulted from unfavorable weather. 


Should it develop that the beans are not needed for hay they may be 
allowed to mature for seed. 

Soybean hay compares favorably with clover and alfalfa hay for 
finishing cattle, when it is fed in limited amounts in combination with 
corn silage, mixed hay, oat straw, or some other non-laxative roughage. 

Miscellaneous Legume Hays. Red clover is only one of several 
different kinds of clover, all of which are used for hay to some extent. 

Alsike clover is usually considered more of a pasture than a hay crop 
because of its short gro^'th and, consequently, low yield. However, 
when cut and harvested it produces a hay of exceedingly fine texture 
which is greatly relished by cattle. In its chemical composition it has 
slightly more protein tlian red clover but is somewhat lower in energy. 

Mammoth clover resembles red clover m general appearance but is 
taller, coarser, and somewhat later-maturing. Although its yield of 
hay is heavy, the hay is often rather coarse and unpalatable. It 
contains the lowest percentage of protein found in any of the more 


common legume crops used for Jiay. 

Lespedeza is gro^m extensively as a hay and pasture crop in the 
southern and southeastern states. The improved annual varieties, 
Kobe and Korean, grow to a foot or more in height and frequently 
yield as much as 2 tons of hay per aero. Lespedeza hay cut at the 
right stage of maturity and properly cured is an axcellent roughage 
and compares favorably in feeding value with other legume hays such 
as soybean and alfalfa, as shown in Table 164. However, if it is 
allowed to become overly ripe, the stems liecome e.xtremely tough and 
wiry and are neither palatable nor easily digested. The qualitj o 
such overripe hay is sometimes deceptive, since it often has a good 
green color" nd contains an obnndancc of leaves Screen espefco 
a perennial variety, is much lower in value than the annual vanefes 
and can hardly be recommended for use in finishing ratioin. 
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Table 164 


Feed per cwt. gain 

Shelled com 

Frot. cone 

Legume bay . . . • 

Comulage 

Dressing percentage. . 



lUiDoib 

Report, 1931 

IlUoou Mimeo. 
Re3Wrt, 1935 

Miaaouri Mimeo. 
Report. 1934 


i-yeaf^ld 8tt«r« 

SI dftyi 

Yeuling Steer* 

S3 day* 

Calvea 

112 day* 

H 

1 Airalf4 

Leapedet* 

1 Soybean 

Leepedesa 

AlfalTa 

Lespedeta 


1 2.99 

3.02 

2.52 

2.54 * 

1.S2 

1.69 



603 

578 

505 

279 

319 


.1 39 

39 

40 

38 

23 



. 244 

241 

208 

203 

494 

113 

129 


. 60.2 

61.5 

57.6 

56.3 





Sweet clover is not a satisfactory hay crop. It is generally too 
coarse and woody to make a high-grade, palatable hay. Its coars , 
rank growth makes it exceedingly difficult to handle and ad s o 
labor of baling it or putting it into the stack or mow. With favora 
soil and weather conditions a crop of fair quality hay may be secur 
in tiie fall from sweet clover sown m oate or wheat the previous springy 
Such hay is quite similar to alfalfa in color and texture. Catt e ea 
it readily as soon as they become accustomed to its charactens ^ 
flavor. Close clipping of tiic first-year growth in late Septem er is 
not likely to result in any serious damage to the stand. Early moumgf 
however, cannot be recoinroendcd because of the danger of losing a 
high percentage of plants from winter killing. 

Non-Legume Hays. Hays made from grasses may differ to some 
extent in palatability and feeding value in comparison with Icgurne 
hays, but generally speaking, grass hays are similar to each other in 
chemical composition, regardless of species. Such factors as stage o 
cutting, curing methods, and yield affect the value of grass hays 
than docs the species. Thus it is advisable to grow the adapted an(^ 
recommended grasses for a pven locality, cutting them for hay " 
they arc in their most nutritious state. 

It lias been well demonstrated that mixtures of legumes and 
produce a greater tonnage of higlicr quality forage than do gras^e 
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seeded alone, unless heavy nitrogen applications are used on the grass 
seedings. It seldom pays to grow straight grass meadows except, of 
course, in areas such as those where the likelihood of erosion precludes 
the growing of anything but perennial grass meadows, or where rainfall 
is apt to limit yields of tame meadows to an unprofitable level. 

Grass hays, if cut at anything but the very early stage, resemble 
cereal straw in composition and are low in protein, phosphorus, and 
carotene. Early-cut grass bay from well fertilized meadows, on the 
other hand, may equal or approach the composition of legume or 
mixed hay. 

Timothy. Many years ago timothy was the standard roughage for 
finishing cattle. At the pr^ent time most up-to-date feeders apologize 
for its use. From the standpoint of production, timothy has several 
advantages. It thrives reasonably well on a wide variety of soils; 
it is a perennial, and hence does not require frequent reseeding; the 
hay is very easily cured and as a rule is quite free from dust and 
mold. 

Poor results are secured from timothy hay when it is fed without 
a nitrogenous supplement. Two-year-old steers fed for 126 days at 
the Illinois Experiment Station on com, timothy hay, and com stover 
gained 1.86 pounds per day, while a second Jot receiving 2.55 pounds 
of gluten meal in addition made daily gains of 2.27 pounds. The use 
of gluten meal resulted in a marked reduction in the feed required 
per pound of gain and an increase of 75 cents per hundred in the 


Table 165 


A Comparison or Red Cwveb, TiMonrr, and 
Mixed Hat fob Feeder Cattle 
(Iowa DuJIctin 253) 


2-Year-Old Steers 
Protein content of hay, % 

Av. daily gain, lb. 

Av. daily feed 
Shelled com 
Cottonseed meal 
Hay 

Oat straw 

Feed cost per cwt, gain 
filing price per cw t. 


Red 


Timothj’ 

Clover 

Mired 

Hay and 

Hay 

llay 

Oat Straw 

10.3 

7.7 

5 0 Timothy 

3 5 Straw 

2.47 

2.28 

1.09 

20.3 

21.0 

20.0 

2.0 

8.7 

2.5 

8.5 

3.0 

60 



03 

«10.65 

$12.47 

$13.45 

825 

8.15 

7.00 
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selling price of the finished cattle.® An Iowa experiment wliicli fur- 
ther demonstrates the low feeding value of straight timotliy hay is 
summarized in Table 165. 

Proirie Hay. Prairie iiay made from nati\'e grass meadows in the 
Plains States resembles timoUiy in chemical composition and general 
value as a cattle feed. It is usually much cheaper than timothy, 
however, especially on the farms and ranches where it is produced. 
In the western states great quantities of prairie hay are made with 
little cost other than the labor involved in cutting and stacking. In 
such areas, prairie hay may well be combined with alfalfa, especially 
in the feeding of mature steers. It should be remembered that prairie 
hay varies greatly in the species of grasses aird other plants that com- 
pose it. Occasionally such hay contains a large percentage of needle 
grass or other material which irritates the mucous lining of the 
cattle's mouths. Such hay, of course, should be avoided. 

Prairie hay is non-laxative and has no tendency to produce bloat. 
This fact together with its freedom from mold makes it a popular 
roughage to feed cattle at stockyards and on the show circuit. Table 
166 shows that prairie hay, when properly supplemented, has a place 
}n the finishing ration. 

Table Ub 


Value or Prairie Hat for Feeder Cattle 


Kebroeka Bulletin 93 
84 Days 


Nebraska Bulletin 100 
Average of 3 
Experiments 


Snapped Corn Shelled 

Prairie Corn 



Snapped 

Com 

Prairie 

Hay 

Hay 

50% 

AlfaUa 

50% 

Snapped 

Cora 

Alfalfa 

Hay 

Shelled 

Com 

Prairie 

Hay 

90%, 

Linseed 

Meal 10% 
Prairie Hay 

Daily gain, lb. 

Feed per cwt. gain 

1.20 

2.01 

2 06 

1.S1 

2.18 

Com 

N cone. 

787 

470 

460 

1,171 

SOS 

90 

Hay 

1,516 

1,047 

1,075 

521 

387 


Hays made from the cereal crops and from Sudan or Johnson grass 
have a feeding value for finishmg cattle comparable to timothy or 
prairie hay and usually are better utilized by breeding cattle or 
Stockers, 


Illinois Bulletin 83. 
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Table 147 

VAI.UE or Qmuit Hav When Fed aitth a Ftii.E Feed 
COEN-AIJD-COD Meal to Febdee Catiee 


1950-1951 
Experiment — ^259 
Days on Test 


1951-1952 
Experiment — 224 
Dajs on Test 


Poor Hay Goodllay 


13.6 15 0 
1.5 

1.9 33 

20 
0.5 

8520 774 0 

04.0 77.0 

117.0 16®-® 

80 6® 

2.0 30 

946.0 351.0 

23.14 21.99 

59.07 6304 


11.1 12.4 
1.5 1-6 
2.1 2.8 
1.3 1.3 
0.0 0.7 


Lot Number 

No. steers in lot at start 
No. steers in lot at close 
Av. wt. at start of test, lb. 
Av. wt. at close of test, lb. 
Av. daily gain, lb. 

Av. daily ration; 
CorS'and'Cob meal, lb. 
Supplement, lb. 

Hay, lb. 

Minerals, oz. 

Salt, oz. — 

Feed per cwt. of gain; 
Com-and-cob meal, lb. 
Supplement, lb. 

Hay, lb. 

Minerals, Ib. 

Salt, Ib. 

Com-and-cob meal plus 
supplement, lb. 

Cost per cwt. of gain, $ 
r« • 


.-voi, per cwi. 01 gam, •p 63 

Dressing per cent 

* Ohio Research Bulletin 732, 1953. 

.-4 - Fvcn though hay usually makes 
Factors Affecting Hay fed to feeder cattle, 

hp considerably less than lialf o effect performance. Data such 
the quality of hay fed may , tiomonstrate this point, 

as those sLwn in Table 167 aRa'*" ' when hay rhoahl 

There is considerable disagreen'' („v„rs a 

bo cut to obtain the fiber, and hicher cbse-tibihty. 

higher protein content, finer ex ' ' . larger tonnage, more o a 

Late cutting, on the otlier band f„r held 

digestible nutrients, and u&ua . 

curing of the first cutting. . ^ 1 ,^, plants are high in pro un 

There is no question that hay cu of the c.altle 

and low in fiber i.s a invieh bet er 
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Table U8 

Effect of Date and Frequenct of Ccnwa Alfalfa 


Upon the Yield and Qoalitt of Hat' 


Number of Cuttings 

A 

3 

2 

Approx, dates of cuttings 

May 31 

July 3 

Aug. 7 

Sept. 10 

June 10-14 
July 28 

Sept. 10 

June 20 

Aug. 25 

Total annual yield, lb. 

1926 

1927 

1928 

8720 

6480 

5060 

7800 

9840 

8C60 

6180 

6270 

6400 

Average 1925-1932: 
Percentage of leaves in bay 

51 8 

44.5 

38. 1 

15.2 

1022 

Percentage of protein 

19.4 


Protein per acre, lb. 

1633 



Ohio Bulletin 540 




than hay that is more mature. This is especially true of non-le^me 
hays such as prairie and timothy, which have a reasonably hig 
protein content in the spring and early summer but are relatively low 
in protein upon becoming mature. Early-cut prairie hay (July 5-15) 
at the Nebraska Experiment Station* contained 7.2 per cent cru e 
protein and 28 5 per cent fiber in comparison with 5.7 per cent protein 
and 30.9 per cent fiber for hay cut in August. Calves wintered on 
these hays and V2 pound of soybean oil meal per head made average 
daily gains of 1 01 and 0.52 pound, respectively, during a 106-day 
feeding period. Only 7.8 per cent of the July-cut hay was refuse , 
whereas 10 8 per cent of the August-cut hay was refused by the calve^ 
However, the yields of the early- and late-cut prairie hays were 1.1 
and 1.43 tons per acre, respectively. 

The feeding value and yield of alfalfa hay are affected not only 
by the date of the first cutting but by the frequency of cutting ns 
well. Although 4 cuttings per season at the Ohio Experiment Station 
produced hay having more leaves and a higher protein content than 
hay obtained from 3 cuttings, the stand and, consequently, the yield 
deteriorated each year when 4 cuttings a year were made, (bee 
Tabic 168.1 Apparently, three cuttings made about June 10, Augus 

* Nebraska Bulletin 385. 
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1, and September 10 constitute the best practice for most of the Corn 
Belt region when nutritive value, yield per acre, and permanence of 
stand are considered. 

Method of curing and storage also may materially affect hay 
quality. Data on this subject are plentiful and those in Table 169 
arc typical. Naturally the amount of rainfall and cloudy weather 
affect curing time; therefore this factor is more of a consideration in 
some areas than others. 


Table 169 

Effect of Method of Cimrsa and Storage 
UPON Quautt Factors in IUt* 


Method of 


Leaf 

Curing 

Kourein 

Loss 

and Storage 

Swath 

(%) 

Field cure-rain 



damage 

108 

60 

Field eure-no 



rain 

54 

35 

Bam dried-no 



heat 

29 

25 

Bam dried-heat 


25 

15 

added 

Wilted silage 

29 

8 


• U.S.D.A. Bureau Animal Industo"! 


D.M. Left 
to Feed 


D.M. 

Loss 

(%) 

Storage 
D.M. Loss 
(%) 

as Stand- 
ing Crop 
(%) 

40 

5 

60 

20 

5 

79 

20 

10 

81 

15 

20 

3 

18 

85 

83 


f., 142 


Tobic 170 

DloosTlBre PaoTsm Costsot ^ 

IN relation to Maturitt 


ELATION -IV 

Stage of (IroB-th D,ge.lilileFr° t^ 



Timothy 

Mixed grasses 

CalUomia Extension Service Circuliu- 125. 
On 15 per cent moisture ba«i3 
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Table 170 shows the effect of stage of maturity upon digestible 
protein content, while Table 171 shows the effect of method of har- 
vesting and storing upon carotene content. 

Other Non*LegHin!itous Dry Roughages. In the early days of 
cattle feeding, corn stover was one of the principal roughages used in 
finishing cattle. Large areas of com were shocked in the fall to be 
fed to cattle during the winter months. Though considerable use is 
still made of this material in certain sections of the Corn Belt, it has 
been largely displaced by silage. Field choppers are used to harvest 
stover in emergency situations, but more often, stover is used for 
bedding rather than as a feed. 

As a feed for finishing cattle, com stover does not rank very high. 
It has a low percentage of protein and total digestible nutrients. 
Because of the large amount of fiber present it is rather unpalatable 
compared with most other farm roughages. 

Sorghum Stover. The stover of the grain sorghums is essentially 
like corn stover in chemical composition and feeding value. However, 
because the stalks are of somewhat finer texture a greater percentage 
of the stalk is ordinarily eaten. Wlien fed alone or with other dry 
carbonaceous roughage, sorghum stover is not very satisfactory for 
finishing cattle. IVhen combined with legume hay or silage, much 
better results are secured. Even when legume hay constitutes half 
or more of the total roughage ration, some nitrogenous concentrate 
should usually be fed, since all stovers are low in protein. Sorghum 
stover, like corn stover and the grass hays, is more valuable in rations 
for cattle other than those on finishing rations. 

Cereoi Straws. Of the straws of the common cereal grains, oat 
straw is the most valuable as a cattle feed. When cut with a binder 
at the optimum time and stored before it is damaged by the weather, 
oat straw has a feeding value not greatly inferior to that of timothy 

Table 171 

Carotene Content op Roughages When Cot, Stored, and Fed* 
Carotene 

(micrograms per gram dry matter) 

Itouglmse Cut Stored Fed 

Harly eiJage 354 341 140 

Bam-<lricd hay 361 190 20 

Ficld-cureJ hay 211 60 9 

Late silage 216 238 


• Cornell Feed Sen’iee, No. 35. 





FIG. 77. A field of forege-type grain sorghum p/risof^th^Sr 

mature earlier and j'ield more forage and g 
vaiielies. <U£Dj\.) 

hay. However, when raked up 

leaves and often has been damaged by ' . ‘ quantities arc 

tion it is not highly palatable, and comp sliould be fed 

eaten. It is, J course, a earbonaceous roughage aud 

to finishing cattle only when other eons i tieu rgg^jjng of a small 
the necessary protein. As stated ^ to bloat and scour 

quantity of oat straw tends to reduc ^ [nn;l qf alfalfa 

that is occasionally noticed in cattle re satisfies, at a very low 

hay. Also, its addition to a heavy silage 

cost, the desire of the cattle for y ^ feeding purposes, 

Barley straw is somewhat infenor o ‘ bearded, and the 

principally because most varieties o r ^ pecome sore, 

beards sometimes cause the mouths o common 

Wheat straw has the lowest fe '* emergency feed for fin- 
cereal straws and should be rega e rouchages arc scarce and 

ishing cattle, to be fed only when o i .jt the Nebraska 

high priced. Satisfactorj’ gains ^ , U of shelled com, 

rtotion from yearling steers that were fed o 
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cottonseed cnke, and equal parts of wheat straw and alfalfa hay ' 
Corn Cobs. Com cobs have long been regarded as an important 
roughage for grain-fed cattle when fed in the form of eom-and-cob 
meal. However, their value was believed to lie chiefly in the volume 
and bulk that they gave the ration rather than in the digestible nu- 
trients that they supplied. The fact that cobs arc hard and woody 
and that they will not be eaten alone even by starving cattle has 
caused cattlemen to consider them almost worthless as a source of 
feed nutrients. Nevertheless, digestion trials have shown that cobs 
contain 45 pounds of digestible nutrients per hundredweight, or about 
the same as oat straw. Cobs have usually saved both grain and 
roughage in producing 100 pounds of gain in experiments comparing 
corn»and-cob meal with shelled com. This is evidence, either that 
cobs possess a definite feeding value, or that their presence in the 
ration favors the utilization of the other components. 

Experiments carried on at the Ohio, Iowa, and Nebraska stations, 
m which ground cobs were fed in addition to those present in com- 
und-cob meal, show clearly tlmt com cobs ore a valuable roughage 
material for finishing cattle. (Sec Table 172.) In the Ohio and Iowa 
tests, where both com and hay were fed according to appetite, the 
added cobs replaced grain rather than roughage in both the daily 
ration and in feed consumed per hundred pounds of gain. But in the 
Nebraska experiments, where the roughage fed was sorghum silage, 
the addition of cobs had little effect upon the consumption of com 
on a shelled basis but greatly reduced the consumption of silage. 
These rc'-uUb indicate that com cobs arc a better companion roughage 
for low-grade hay, wliich is eaten in small amounts, than for highly 
palatable hay and silage. It is possible tlmt the additional bulk 
impartcfl to tlio Oliio and Iowa rations by the ground cobs resulted 
in a more complete tlige‘>lion of the com and protein concentrate. 

Cottonseed Hulls* In the South, huge quantities of cottonseed 
luills accumulate at the cottonced oil mills. These are extensively 
usctl m livestock fceilmg throughout the cotton-growing states. Since 
they are low in protein and high in fiber their feeding value is lo^' 
compared with mo«t other roughage materials. According to chemical 
analyses* they have the remarkably wide nutritive ratio of 1:430; 
that i«, tlicy arc extremely low in protein. In total digestible nutrients 
and in cnergj* value they arc approximately equal to oat straw. 

The limit.ations of a ration eompo«cd of 4 to 8 pounds of cotton'ced 
meal and a full feed of cotton'cod hull* have been demonstrated 

» Itullrtin 3M 

• F. B. Morri'oo. Ftt<U and FefJtag. 22afl etliiion. 1050. 
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Table 172 

The Value of Corn Cobs as a Feed for Fi»isnmo Cattle 


Ohio 

.Mimeo. Senes 52 


Catvea and YsatUniis 
(Average 3 Trials) 


Av. daily gain, lb 
Av. daily ration 
Shelled corn 
Com coba 
Protein cone. 

Bay 

Sorgo silage 
Total daily consump. 
tioD of air-dry 
roughage 
(including cobs) 
Batioa of com to 
roughage 
(including cobs) 
^ed eaten per cwt. 
gain 

Shelled corn 
Com cobs 
Prot. cone. 

Hay 

Sorgo silage 


* Sorgo silage reduced to 15 per cent moisture 


Yearlings 

(Average 2 Lota Each) 


Shelled 

Cora 


Yearlings 
(Average 3 Triala) 


Corn 

-fCobs 


• stntions. Cattle fed on these feeds 
■epeatedly by southern expenme jj,g then gradually lose their 

ipparently do fairly well for 2 or condition was believed 

ippetites and become unthrifty, jt is now knowm 

lue to poisonous qualities of the co o ^ cottonseed meal and 

hat it is caused by nutritive de cien carotene and calcium. If 

cottonseed hulls, especially defi«en« as legume hay, 

lottonseed hulls are fed with some o these nutrients, or with a 

vhich contains adequate amoun corn silage to supply 

calcium supplement and sufficicn y j^Quble is avoided. Results 
ihe necessary amount of earo . . properly balanced rations 
secured from feeding ^ottons^d Bm i ^ rougliagcs, 

tiave compared favorably wi * . . "^anut, and Johnson grass lia>8. 
such as sorghum silage and pra* » 

(See Table 173.) 
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Table 173 

r Cottonseed Holes for Fintshino Cattle 


Mature Steers 

2.ie&r-old6tcera lU D*>-s 


112 Daj-s 




Gotten* 


Roughaeni Comrared 

Av dml) ta»n. lb 
A' dait> {red 
SVUed eora 

Cottonseed meal 
Coltoav>e<l htills 

lUy 

Pilace 

Mineral rupplement 
Cost of rougbages. per t< 

Cottonseed hulls 

1U> 


Corn 

Silage, 

Coiwo- 

seed Com Johnson Grass 

Ilalla Silage Crass llay Hay 

1.90 


Steer Calves 
IS5 Days 


Cotton- Hulls, 

Kafir 

IlulU Silage 


1.2S 


i.eo 


illlaUa 

Hay 


$2.60 

»4.77 


M»-»nrl olLtom. “'"’“‘S'''’"' 

274 Report, 1933-M 


\‘i prcRlcr lUvorsification ot crops has been pmcUcctl b> 
fanucr^ ilic use o( cottonscetl products as tlic entire ration for nm * 
me cuiilc has raiudly dcclmcd. Cottonseed meal is being combine 
with corn, and cottonseed liulls arc being fed n-ith other rouging » 
particularly eilagc and legume hay. The long growing season mnKc 
it po"iblt' to grow a great variety of valuable forage crops so i* 
farmers in the Cotton Helt have a choice of several good roug mg 
that are more ^alls^acto^y than cottonseed hulls for finishing ca e. 
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SILAGE AS A FEED 
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The first silage experiment reported in a United States goi'emment 
publication (1875) rvas that of Professor JIanly Jliles of the Univer- 
sity of Illinois, who made studies of cornstalk and broomcom silages 
stored in pit silos. However, extensive use of com silage in beef 
cattle feeding did not begin until about 1910. Before that time it was 
generally believed that silage was a feed mainly for dairy cows. It 
was thought that its succulent nature would produce a marked loose- 
ness of the bowels, a very undesirable condition for steers on full feed. 
However, the results obtained by its use both nt agricultural expen- 
ment stations and in feed lots of progressive c,attlcmcn were so 
favorable that the feeding of silage to feeder cattle soon beeaine a 
common practice throughout the Corn Belt. , 

By no means has the use of silage been confined to the Com Belt 
Although it is true that com was the first and is still the pnncipal 
crop used in the making of silage, many other crops are ensilaged m 
those regions of the country whom com cannot be groim successfully. 
In the arid West and Southwest the sotghuins furnish an enormous 
tonnage of silage. Also a large amount of silage is now made from 
alfalfa, oats, field peas, clover, cowpeas, soybeans, ly-c, Sudan gra s 
and other farm crops. Indeed, it appeam that the V,'"V” , n ” 
at hand, if, in fact, it is not nlready here when ■’''“S' 
principal roughage used in beef pmduction both m the Com Belt 

cf -The fundamental Wi-Tlc 

lying all attempts use at tlime 

preserr-e the material at its “ S „,^.i,„l,|e.- It is well to 
seasons when the fresh "“P „,e crop that was 

remember that a silage cannot be mneh 

. . , , 1 •» i„ /nrt It is unfortunatciv true iiiai inuen 

harvested to make it. In (act, i 

silage is considerably less valuable than the ongm i 
I.t J. G hsme.., .SIMC- fr™,-.-.™, AcaU.n.w fw-., Inc. tts,,. 1. ^ 
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it was made This fact is due, 8rst of all, to excessive losses during 

fermentation and from top spoilage and, secondly, 

aroma and conditions which reduce consump ion to low An 

understanding of the chemical changes winch ''’■'“5“ 

ensilaging should serve to emphasise the important steps ^ 

in making good silage. Stepwise, these chemical changes occur in 

the following order, with considerable overlapping: 


1. Respiration of the plant cells of the chopped forage particles 
for a few hours, resulting in the consumption of much of the trappe 
oxygen and the production of carbon dioxide and heat. Plant enzymes 
contained in the forage are also active during this phase. ^ 

2. Production of lactic and acetic acids by anaerobic (living m tne 
absence of oxygen) bacteria, provided sufficient soluble carbohydrate 
material is available for this bacterial fermentation to proceed, ihis 
process goes on for several days to several weeks depending 

the rate of add production. When a certain pH (about 4.0) or 
is reached, fermentation almost stops, with the silage undergoing itt^ 
further change. The length of time required to reach the desired pH 
determines, to a large degree, the loss in energy due to fermentation. 

3. Should the proper pH not be reached because of insufficient 
soluble carbohydrate in the forage, then butyric acid-producing 
bacteria become active and further reduce the energy content of 
silage. A foul-smelling, slimy, unpalatable silage results when this 
type of fermentation occurs. Furthermore, the butyric acid-producing 
organisms may attack the proteins, converting them to volatile fatty 


acids and ammonia. 


In summary, the two important essentials in making high-quality, 
palatable silage with reduced nutritive losses from excessive fermenta- 
tion are: (1) pack the silage well so as to exclude oxygen, thereby 
reducing cell respiration and enzyme activity; (2) add some type ol 
soluble carbohydrate material to promote acetic and lactic acid pro- 
duction and to inhibit the activity of butyric acid-producing bacteria. 

Extent of Losses in Making Silage. For convenience of discussion, 
silage losses can be divided into (a) seepage losses, (b) fermentation 
losses, and (c) top spoilage. Extent of seepage loss depends on the 
amount of moisture present (moisture within the plant itself, water 
added at silo filling time, and added moisture in the form of rain or 
snow) , on pressures exerted, and on whether or not the excess moisture, 
containing soluble material, may drain or seep from the silo. Seepage 
losses can be eliminated or reduced by (1) wilting the freshly cut forage 
to approximately 30 per cent dry matter while it lies in the freshly 
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cut swath or in a loose windrow, or (2) by cutting forage only after 
it has matured sufficiently to contain above 28 to 30 per cent dry 
matter, or (3) by adding an absorbent material such as ground ear 
com or ground com cobs. Seepage losses of nutrients are not as high, 
percentagemse, as the apparent loss in weight, since most of the liquid 
seeping from a silo is water. Nevertheless, seepage losses of actual 
nutrients from tower silos may run as high as 10 per cent of the dry 
matter, mostly in the form of soluble carbohydrate material. In 
trench, bunker, or stack silos, seepage losses are usually lower, espe- 
cially if rainwater is diverted. Under ideal conditions no seepage 
need occur. The possibility of seepage should be allowed for by 


FIS. 78 . 



Ellcct ot moisture coulcot “ 

(A. T. Heodrur. AltnroUun.1 nwt.nth Son.™ 


in lojtuniP-era."* wlaEr'. 
. U5D.A.) 
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locating the ailo so as to provide drainage for the loul-Bmelling hqmd 

which mav sometimes result. f 

The extent of fermentation losses, usually the greatest sour 
los^t linds of silage other than com and sorghum, nray wel go as 
high as 25 per cent of the total dry matter, but ranges from 5 to 10 
per cent in Lst silages. The extent of fennentation 
availability of a soluble carbohydrate for bactenal " 

conversion to the volatile fatty acids, lactic and acetic, or the adddio 
of mineral acids themselves and the effectiveness with which air 

excluded from the silage. , 

Top spoilage losses vary tremendously and are most apparent o 
losses since they are readily observed. The extent of these losse , 
which may vary from nearly zero to as high as 20 to 2o per , 

depends on how well the fresh material is packed, on whether or not 
rain or snow falls on the surface of the silage, an.d on whether or not 
a covering material of some sort is used. 

Field losses, due to loss of dry leaves resulting from over-maturity 
or excessive wilting, may become an important loss in legume silages 
in some situations. , 

Total losses from all sources can be expected to run an average o 
10 to 15 per cent for corn or sorghum silages stored in good tower 
silos to an average 15 to 25 per cent for straight legume^ or legume- 
grass silages. Use of oxygen-free storage or air-tight silos reduces 
losses by at least one-half, whereas total losses may go as high as 
35 per cent in poorly located and constructed surface silos. Figure 7 
shows the effect of moisture content and type of silo on the magnitude 
of dry matter losses in legume-grass silage. 

Preservatives. Preservatives, additives, or conditioners are adde 
to legume and grass silages for one or all of four reasons: (1) to hasten 
the production of lactic and acetic acids in order to prevent undue 
fermentation losses, (2) to directly lower the pH and prevent the more 
adverse forms of fermentation, (3) to correct certain nutritiona 
deficiencies that may lie inherent in the silage, (4) to improve the 
odor and palatability of the silage. 

Preservatives may be divided into two broad categories: first, the 
carbonaceous or carbohydrate materials such as molasses and com, 
and, second, the minenil acids, chief of which today is sodium meta- 
bisulfite. Good silage can be made without presen'ativcs and much 
silage is so made. However, those who arc inexperienced in making 
silage, especially grass and legume silages, would do well to investigate 
their use. , 

The economy of prcscr\'ativcs is difficult to determine for each onu 
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Vcbis 174 

Rates of Preservative Appijcation with Different For.\ges 
Suggested Pounds per Ton of Crop 


Corn-and- Sodium Meta- 

Kind of Crop Molassea* CobMealf bisulfite 


Grasi.«P9 

40-C0 

100-150 

5 

0010.115 

25-50 

75-100 

5 

lAjgumc-pr.A.'is mixturea 

SO-IOO 

125-150 

7.5 

Legumes 

75-100 

160-200 

10 

Com and sorglmni 

none 

none 

none 


* If dri«! molas«ca pre«ervAlivcs are u«ed, reduce amounts by 50 per cent, 
t If ground shelled corn Is u*cd, rwluce amounts about 10 per cent. 


cverj' funn. The carbonaceous prcsen’atives can be justified without 
question because they are rccoveretl in the silage as a carbonaceous 
concentrate with at least 85 per cent of their energy or feeding value 
being retained. On the other hand, although such preservatives as 
sodium metabisulfite do an cxcelleot job of reducing losses m the silo 
and in improving (sometimes but not always) palatability, they make 
no further contribution to the ration. Application of sodium meta- 
bisulfite and similar material presents a mechanical problem since the 
amount added is so extremely small. 

Table 174 gives recommended levels of preservatives when the 
material is cut with a direct-cut field chopper. If wilting is practiced, 
the practice of using preservatives is questionable Additional amounts 
of cob, up to 200 pounds, are often used to reduce seepage of liigh- 
luoisture silages. Corn or other Iiigli-energy ceds may be added up 
to as high as 60 per cent of the weiglil of the silage lo orier to balance 
a finishing ration with respect to energy content Urea or oilse^ 
meals are also added at times to increase the protein content of com 

'“Sating the Silo. Many farmcm 

silos but allow a natural seal of rotted 

the top, through which little air gains access T J ^ 

is a wasteful because ^ 

must be discarded when the silo i pe . , This loss 

6 to 10 per cent of the total 

of feed may be great y the air from the top layer, 

tramping the silage thoroug y building paper 

and covering the silage with plast 
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wemhted down with 4 or 5 inches ot earth, limestone, or sand. Ordi- 
naif iBricnItural limestone makes an especially good seal on 
X blause of the tight, impera-iens crust wh.ch 
wetted by a heavy rain. Well-packed s.lage stored to a of 

to 60 feet and covered rvith a felt roofing, limestone, or Pl^ ““ 
should not shrink in weight more than 3 to 6 per cent d P 

"’’^rS silos often are sealed by covering the silage ® ® 

inches of earth. The practice ot placing a layer ^ 

the silage and earth cover is not recommended since the air trapped 
in the straw prolongs fermentation of the silage below. Usually there 
is enough spoiled silage when the silo is opened to prevent “T 
tamination of the good silage with the earth used as a cover. Often 
the earth together with the spoiled silage is removed with a blade 
on the front ot a tractor and is left near the edge ot the silo to be 
used as a cover the following year. . 

Kinds and Types of Silos. The most common type of silo is tne 
upright silo, 12 to 16 feet in diameter and 30 to 50 feet high. Vitrified 
or glazed tiles and concrete staves are the most popular building 
materials, although many monolithic concrete silos and a few wooden 
stave silos erected many years ago are still serviceable and are being 
used. Metal silos are increasing in number, especially the glass-coated 
steel silo called the “Harvestore/’ which has the unique feature of 
being airtight. Consequently, the ensilaged forage undergoes little 
loss of vitamins and other nutrients as the result of fermentation. 
The chopped forage is blomi into the silo through a hole in the roo 
and is removed at the bottom of the silo by a special bottom unloader 


Table 175 

Eitect of Variods Ttpes of Siw) Seals 
ON Shrinkage or Cork Silage* 


Heavy Felt RooEng Paper 
Covered v,-ith Approximately 
6 Inches of 



Not 

Sealed 

Loam 

Soil 

Sand 

Agricultural 

Limestone 

1. Number of silos averaged 

12 

4 

1 

8 

2. Av. days between filling and opening 

206 

365 

280 

202 

3. Av. tons green com storcil 

79.3 

806 

84.4 

80.2 

4. Av. tons silage fed 

65.4 

74.5 

80.6 

77.1 

5. Av. shrinkage, percentage 

17.5 

7.6 

4.6 

3 8 


• Illinois Station Mimeographed Report, April 25, 1911. 



SILAGE AS A FEED FOR FEEDER CATTLE 





FIO. 7». A trcnph fllo with pouml-in-plaoc concrcle walls. (University of 


designed for timt purpose. A vnive in tiic lop nttnclied to on inflntabie 
“breiiti.er bog” under ti.o roof scires to mnintoin the same pressure 
within ti.e siio ns exists on tlic outside. The manufacturer cinims that 
smali quantities of green forage inny bo put into the Harveslore 
from time to time during tbc summer with httie or no spoiiage 

between the different layers. . . , 

Inasmuch as the cost of a silo made of concrete, or similar matenal 
is high, various attempts have been made to provide less e.xpensive 
structares lor the storage of silage. Perhaps the most common form 
used is the trench silo, which consists of a long 
8 to 20 feet wide, constructed on a 5- to 10-degrce slope n order that 
surface water seeping into the trench may dram out 
An important advantage of the trench si o, pgquired 

construction, is its low cost of filling. No specia eq 
at the silo since the trucks that arc used to haul 
field harvester are driven into the silo, where they dump and spread 
the load with little or no hand labor. assists in packing 

Driving the truck over the milage The 

the material, but packing ^ith a tr 
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principal disadvantages of the trench silo, if imlined, arc the tendency 
of the trench to become wider each year through the crumbling of 
the walls, and the difficulty of maintaining roads to the silo over 
which the silage may be hauled to the cattle during bad weather. 
Except in areas of light rainfall, the walls and floors of trench silos 
should be made of concrete to prevent serious erosion damage by 
hea^’y rains during the spring and summer when the silos arc empty. 

Many farmers are having fairly good results from storing silage in 
large, carefully made stacks in the open, with or without retaining 
walls, without protection to either the tops or sides of the piles. The 
losses encountered from the spoilage in these bunker or surface silos 
are claimed to be less than the annual interest and depreciation charges 
on a conventional type of silo. This. method of storage is commonly 
used for the preservation of pea vines, cannery refuse, beet tops, and 
other silage materials of low feeding value. It may well prove to be 
the best method of preserving grasses and legumes because, as some 
feeders claim, spoilage costs are lower than silo costs. Labor costs 
of feeding from surface silos are lower because tractor-mounted 
scoops are used. 

Costs In Making SHage. The total costs of making and feeding 
silage can be grouped under the following items (o) depreciation of 
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silo, filling and feeding equipment; ( 6 ) interest on investment in silo 
and equipment; (c) maintenance and repair of silo and equipment; 
(d) taxes; (e) silage losses, including field losses; (/) net cost of 
preservative; ( 5 ) labor cost of filling silo and feeding silage. Such 
costs naturally vary considerably and depend principally upon the 
type of silo and size of operation. The larger capacity silos have a 
real advantage in that fixed costs, such as those for filling and feeding 
machinery, can be spread over more tons of silage or larger numbers 
of cattle fed. Table 176 shows how size and type of silo affect esti- 
mated silo costs and cost of silage losses per ton. 

The estimated total cost per net ton fed or, in other words, the 
estimated total cost from standing crop to feed bunk per ton actually 
fed, is sho^Ti in Table 177. Some operators will do this job more 
cheaply but some also have higher costs, mainly because losses are 
greater and inefficiencies in operating expensive silo-filling equipment 
are more frequent. Cooperative ownership of silo-filling equipment 
18 practiced in many areas and neighbors often trade work at silo 
filling time. The difficulty witli this arrangement is that the optimum 
time for harvesting a crop may arrive simultaneously on all farms in 
the neighborhood. 

The Place of Silage in fhe Finishing Roflen. AVIiencvcr cattle are 
given a liberal amount of grain, any silage fed should be considered 
a part of the roughage ration. Its use should therefore bo in accordance 
with the well-recognized rules for the feeding of roughage discussed 
in Chapter 19. Because silage often contains some corn or other 
concentrate, men inexperienced in its use often make the mistake of 
treating it as a concentrate. Beginning witli a small amount of silage, 
they gradually increase the allowance per day throughout the feeding 
period when, as a matter of fact, the reverse of this procedure usually 
should be followed. In view of the fact that silage contains little com 
or other concentrate in proportion to its weight and bulk, it is mani- 
festly impossible for steers to consume any great amount of grain and 
silage at the same time. The logical procedure to follow is to feed 
the maximum amount of silage during the first part of the feeding 
period, decreasing the amount from month to month, so as to permit 
a larger consumption of concentrates. 

Effect of Silage on Consumption of Groin. Except when it is 
given in verj' small quantities, the use of silage les«ens slightly the 
consumption of grain. The two probable rea.«ons for this decrease 
in consumption are that welI-presor\*cd silage i* more palat.alile tlian 
most dr>- roughages (and tlius competes more actively for the appetite 
of the steer), and that the concentrate present in the silage naturally 





Summary of Estimated Costs or IIarvestino, Storaoe, Storaob Losses, and Feedino 
OF SiEAOE BY Different Methods per Net Ton* 

(Silo capacity, 200 tons)! 
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A. 1. nenanx, AgncuJtura] Jlfsearch Sen’ice, U.S.E 
t Forage crop estimated value— $5 00 per ton m field. 



426 


BEEF CATTLE 


tends to replace part of that in the grain ration. The use of com 
silage in moderate amounts decreases the consumption of the com fed 
as concentrate by approximately 10 per cent of the weight of the 
silage fed, whereas the shelled com content of the silage usually is 15 
to 17 per cent of the weight of silage eaten. Consequently the feeding 
of silage in moderate amounts usually results in a somewhat larger total 
consumption of corn than would be realized from a non-silage ration. 
This is illustrated in Table 178. 

The Amount of Silage fo Feed. Silage varies so much in its mois- 
ture content that it is impossible to lay dowm definite rules for the 
amount that should be fed. Some men put the crop into the silo when 
it is comparatively green, whereas others wait until it is fairly mature. 
Naturally the greener silage contains more water. Also, it frequently 
happens that silage in a given sUo varies greatly in moisture content 
from lop to bottom. This situation is particularly likely in a large 
silo which requires several days to be filled, or in a silo containing 
silage made from ratlier dry forage to whicli considerable water has 
been added. Unless the flow of water is carefully regulated, some of 
it filters down through the silage, leaving the material at the top only 


Table 178 


Errtcr op Silage cpos xnE CossciipnoN op Gratk 
(Two-ycar-old Steers) 


lodiABa Eipenment SUltov 


Armce Daily 
CoDiumpUoB 

Cora 

PrMent 

Tout 

Cora 

Trub 

Aventod 

6b«11ed 

Cora 

Bilan. 

1 roundj 

ia 

SilatCi 

1 t>OUDdl* 

Coo- 

pounda 

fSheUed Com, C. S if 




1 


. lcio%cr Hay. Corn Silape 

10 

U 2 

25.1 

3.8 


*• {FhfnetlCom,C S. M. 

ICIovtr Hay 

1 

10 



fShelW Coro. C. 8. M. 


iB 




.. iCom SibRC 

s 

14.5 

20.0 

4.6 1 

19.0 

" Coro. c. a. M. . . 

(CTo»er Hay 

m 

17 5 



17.5 


•Airgmia* that !»*; t4 U tort. 
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moderately moist, whereas that near the bottom is saturated. Conse- 
quently, any recommendation that may be made as to the amount of 
silage to feed should be regarded only as a rough estimate. 

The best index to follow in determining the amount of silage to 
feed is the appetite of the cattle. Knowing the approximate amount 
of grain that should be consumed at a given stage of the feeding period, 
one may feed as much silage as does not decrease appreciably the 
consumption of grain. Less than this amount may, of course, be fed 
if some form of roughage or pasture is supplied, but the use of 
greater amounts is almost certain to result in smaller daily gains and 
lower finish. 

Although from the standpoint of the cattle there is no minimum 
amount of silage to feed, there are certain practical objections to using 
this material in small quantities. The principal items in the cost of 
silage, as mentioned earlier, are the labor, machinery, and storage 
charges. These items decrease rapidly per ton as the amount of silage 
made increases. Consequently silage is a much cheaper feed when 
put up in large quantities. Also considerable labor is involved in 
the feeding of silage compared with most other roughages; but this 
labor decreases per ton with the amount of silage fed. Consequently, 
if silage is to prove a cheap and economical feed, it must be fed in rela- 
tively large quantities. Except in special situations, silage, if used, 
should furnish 60 to 80 per cent of the roughage ration on an air-dry 
basis. 

Owing to the high water content of silage, inexperienced feeders 
find it somewhat difficult to determine its dry roughage equivalent. 


Toble 179 

Approximate Amoontb of Corn Silage to Feed 
at Dipfebent Stages of tdb Feeding Period 



Approx 1 

Weight, 

poucide 

Firft Afontb 
of Feeding Period 
(Little or No Gruo) 

Month of Aliddle 
Thud of 

Feeding Period 
(Full Feed of Cnin) 

Fm Month of Lsst 
Thud of 

Feeding Period 
(Roughsge Limited) 

Shelled Con Legume 
. Con. SUnge. Hoy. 

|pouode pouode pouode 

Shelled Corn Legume 
Con, Silxge, lUy, 
^pounds pounds pounds 

Shelled Cora Legume 
' Corn. Silsge. Hay, 
pounds pounds pounds 

1. Cftlves . . 

2. YurliDgs 

3. 2-seat-ol<l» 

400 

700 

000 

1 . . X5 * 

Is 2i 9 

A 3S « 

0 8 2 

12 IS 3 

14 20 4 

12 6 2 

IS 12 2 

17 18 3 
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Because of the great variation in moisture tins equivalent can only 
be approximated, but for practical feeding purposes it may be roughly 
estimated by dividing the weight of fresh silage by three. This means 
that cattle fed 30 pounds of silage arc consuming approximately the 
same amount of roughage as cattle eating 10 pounds of hay. 

Tabic 179, based on this ratio, has been compiled in an effort to 
give the inexperienced feeder an idea of the approximate amounts of 
silage to feed at different stages of the feeding period. With a longer 
feeding period the decrease in the amount of roughage fed would, of 
course, he made more slowly. 

Silage Versus Dry Roughage. When silage is supplemented with 
the proper amount of nitrogenous concentrate to balance the ration, 
it compares favorably as a roughage with clover or alfalfa hay as 
shown in Table 180. 

Its principal advantages over these dry roughages are its certainty 
of supply — the total failure of com or sorghum to make a silage crop 
is extremely rare — and the opportunity it affords to utilize a large 
amount of roughage that has no market value. The chief disodvan- 
tiigea of silage compared with legume hay arc the comparatively largo 
amount of labor and equipment required for its harvest and storage 
and the necessity of making a cash outlay for commercial feeding 
stuffs to furnisli tlic protein necclcd to balance the ration. Compara- 
tively htilc additional protein is nmled with elover hay as the rough- 
age, and atill less with alfalfa. Com or sorghum silage, however, 


Tobte 180 

CourAiiisoN or Cony Sjlaok and Llocur Hat as RouanAOC.s ron Steers 
ox Fell Feed 


NumWr Daily Foci per C« 1. Gain 



of Trial* 
AmtseihI 

Gain, 

jmunds 

Com, 

pounds 

C.S.M., 

pounds 

Silnre, Hs>'» 
jwund.* pounds 

1 Ituliani: 2-jr.ar- 
ol(!« 

Com. rS.M., 
Com uKrc 

d 

2A2 



1.240 

Com, O..M., 
Clover hay 

6 

2J5 

742 

118 

.... ■*50 

11 lllinoi>: rAhoa 
Com. (' .s’ .M., 
Com ulac** 

6 

208 

47G 

70 

377 M 

Com, aUalfa hay 


1.07 

£2.'. 

73 

VA 
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requires a daily allowance of 2 to 2 pounds of protein concentrate per 
steer if satisfactory results are to be obtained from their use. 

Whether com or sorghum silage or legume hay wll prove most 
satisfactory for a particular feeder depends both upon his method of 
feeding and handling his cattle and upon the amount of legume hay 
and other dry roughages available. As stated elsewhere, silage is 
unsurpassed as a roughage for common or medium steers that are to 
be fed only a short time before being sent to market. It is also w’ell 
suited for cattle of any grade that are to be finished in a leisurely 
manner over a long period. Legume hay, on the other hand, is pre- 
ferred by many feeders for putting a high finish on well-bred steers 
within 120 to 140 days and for finishing calves within a period of 
6 to 8 months. Legume hay is much more satisfactory than silage if 
the cattle are fed their grain in self-feeders. By using large racks 
or mangers, hay can be self-fed by filling the mangers as needed. 
Silage, on the other hand, roust be fed daily. Self-feeding surface 
silos are fairly satisfactory for feeding stockers but generally prove 
unsatisfactory for feeder cattle. The cost of constructing o silo and 
the outlay for harvesting and feeding machinery amount to a con- 
siderable expense winch is justified only when the tonnage of silage 
made and used is reasonably laigc. Otherwise the machinery and 
storage charge per ton of silage is so high that silage ceases to be an 
economical feed. Silage is a more satisfactory feed for the man who 
feeds 2 or more carloads of cattle per year than for the farmer who 
feeds only 15 to 25 head, unless the feeding of relatively large amounts 
of silage is made possible by limiting the grain ration to considerably 
less than a full feed. 

Feeding Silage to Calves. Some feeders who have found com 
or sorghum silage a satisfactory feed for mature steers consider it to 
be too bulky for finishing calves. However, in some respects it is 
more useful in feeding animals of this ago tlian older cattle for the 
reason that calves are fed for a much longer time and thus have 
greater need of variety and succulence in their rations. By starting 
calves on nearly a full feed of silage, 12 to 15 pounds a head, and 
adding grain and protein concentrate as (he calves grow and attain 
capacity for more feed, the calves arc gradually got up to a full feed 
with almost no risk of their going olT feed or becoming foundered. 

On most farms the silo is empty by April or May and the cliangc to 
dr>’ roughage results in an increased consumption of grain at tlie 
time of year when the apjictitc of full-fed cattle is usually slowed 
down by the advent of liot weather. Should the supply of silage Inst 
until the calves arc finished, the amount should be reduced to 4 or 
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5 pounds a day upon the arrival of summer, or on approximately 

''"The proper amount of silage for calves is a somewhat disputed 
question. Obviously the amount to feed will depend greatly upon 
the sire and age of the calves and the length of the feeding period. 
The Illinois station had excellent success feeding 8 pounds of silage 
and 2 pounds of legume hay per head daily for the first 6 or 7 months 
and 6 pounds of silage and 2 pounds of hay thereafter. However, in 
experiments in which different amounts of silage were compared, 
equally good gains were secured by feeding 16 pounds of silage and 
3 pounds of hay during the first 140 days and approximately half 
these amounts thereafter. The calves fed in this manner maintained 
their feed consumption and rate of gain much better during t e 
summer than the other lots. Consequently this plan of feeding appears 
to be satisfactory for calves that are to be carried into late summer 


and fall. 

Calves fed medium or large amounts of silage in the Illinois experi- 
ment exhibited much steadier appetites than those fed little or no 
silage. No signs of scouring were observed in the two lots receiving 
the larger amounts of silage, whereas the calves in the other lots 
scoured intermittently during the first half of the experiment but 
very little thereafter. 

Replacement Value of Silage. The introduction of com silage 
into a ration affects the consumption of grain and dry roughage with 
respect to both the amounts eaten per head daily and the amounts 
consumed per 100 pounds of gain. Experiment station bulletins, 
mimeographed circulars, and other reports of feeding experiments 
that have been made to determine the value of corn silage for finishing 
cattle contain a large amount of data on these points, a few of which 
have been summarized in Table 181. 


Com silage, because of the wide differences in grain and moisture 
content, vanes in its replacement value in terms of shelled corn and hay. 
Its replacement value is also affected by the amount of silage fed; large 
amounts displace somewhat more gram and hay from the daily ration 
per pound of silage fed than small amounts, but replace less grain and 
hay per pound of silage than small amounts, with respect to feed 
required per 100 pounds gain. However, these variations are not so 
great that they make it impossible to assign corn silage a replacement 
value that is highly useful for the practical feeder. 

By comparing the daily feed consumption and the feed consumption^ 
per 100 pounds of gain of more tlian 60 paired lots of cattle, when on y 
one of each pair was fed silage or when both were fed silage but m 
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Table 181 

Replacement Value of Corn Silage 


Feeds Replaced by 1 Ton of Silage 
Shelled Corn Air-Dry Roughage 


Indiana Bulletin 235 

4.61 bu. 

613 lb. 

Ohio Bulletin 193 

'4:43 fau. 

588 lb 

Author’s nvcTage of 61 paired lots 



of steers 

4.30 bu. 

645 lb. 

Average 

4.45 bu. or 
2501b. 

615 lb. 

CoTreetion factor for hybrid corn 

+20% 

-20% 

Adjusted value 

3001b. 

4941b 

Percentage of silage (2,000 lb.) 

15% 

25% 


different amounts, the senior author hasj determined the overage 
repiaceraent value of a ton of com silage to be 4.3 bushels of shelled 
corn and 645 pounds of air-drj' roughage. These figures agree closely 
with 4.6 bushels of corn and 613 pounds of hay reported in Indiana 
Bulletin 235, and 4.4 bushels of com and 588 pounds of corn stover 
and mixed hay given in Ohio Bulletin 193. 

Inasmuch as most of the feeding experiments from which these 
results were derived were carried out many years ago with silage made 
from open-pollinated com, which had more stover but fener ears than 
our present-day hybrid varieties, it seems wise today to increase the 
com and decrease the dry roughage replaced by silage by about 20 
per cent. When this is done the average replacement value of com 
silage in terms of shelled com and air-dry roughage is 15 and 25 
per cent, respectively. (See Table 181.) Therefore a drove of cattle 
that is fed 400 pounds of shelled com, 100 pounds of hay, and 600 
pounds of com silage is recehdng the equivalent of 490 pounds of corn 
and 250 pounds of air-diy roughage, since 15 per cent of the weight 
of the silage is its shelled-com equivalent and 25 per cent of its weight 
is its approximate air-dry rou^age value. If the feeding of com 
silage is discontinued in this example, the com and hay should be 
immediately increased by 90 and ISO pounds, respectively, to keep 
tlie cattle on the same level of feeding. 

Value of a Dry Roughage with Silage. Although satisfactory 
resuUs may bo expected from a ration consisting of shelled corn, a 
protein concentrate, and com silage, feeding experiments indicate that 
the ration is improved by the addition of a small amount of dry 
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B pounds a day upon tlic arrival of summer, or on approximately 

June 1. . 1 j- » 

The proper amount of silage for calves is a somewhat disputed 
question. Obviously the amount to feed will depend greatly upon 
the size and age of the calves and the length of the feeding period. 
The Illinois station had excellent success feeding 8 pounds of silage 
and 2 pounds of legume hay per head daily for the first 6 or 7 months 
and 6 pounds of silage and 2 pounds of hay thereafter. However, in 
experiments in which different amounts of silage were compared, 
equally good gains were secured by feeding 16 pounds of silage and 
3 pounds of hay during the first 140 days and approximately half 
these amounts thereafter. The calves fed in this manner maintained 
their feed consumption and rate of gain much better during the 
summer than the other lots. Consequently this plan of feeding appears 
to be satisfactory for calves that are to be carried into late summer 
and fall. 

Calves fed medium or large amounts of silage in the Illinois experi- 
ment exhibited much steadier appetites than those fed little or no 
silage. No signs of scouring were obsci^’cd in the two lots receiving 
the larger amounts of silage, whereas the calves in the other lots 
scoured intermittently during the first half of the experiment but 
very little thereafter. 

Replacement Value of Siloge. The introduction of com silage 
into a ration affects the consumption of grain and dry roughage with 
respect to both the amounts eaten per head daily and the amounts 
consumed per 100 pounds of gain. Experiment station bulletins, 
mimeographed circulars, and other reports of feeding experiments 
that have been made to determine the value of com silage for finishing 
cattle contain a large amount of data on these points, a few of which 
have been summarized m Table 181. 

Corn silage, because of the wide differences in grain and moisture 
content, varies m its replacement value in terms of shelled corn and hay. 
Its replacement value is also affected by Uie amount of silage fed; large 
amounts displace somewhat more gram and hay from the daily ration 
per pound of silage fed than small amounts, but replace less grain and 
hay per pound of silage than small amounts, with respect to feed 
required per 100 pounds gam However, these variations aie not so 
great that they make it impossible to assign corn silage a replacement 
value that is highly useful for the practical feeder. 

By comparing the daily feed consumption and the feed consumption 
per 100 pounds of gain of more than 60 paired lots of cattle, when only 
one of each pair was fed silage or when both were fed silage but m 
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material, such as hay or straw. The amount of such roughage eaten 
is usually only 2 or 3 pounds a day, but it appears to have a noticeable, 
effect upon the rate of gains, especially if the roughage fed is clover 
or alfalfa hay. These legumes are rich in minerals and vitamins, 
both of which are likely to be deficient in a ration in which com or 
sorghum silage is the only roughage. Inasmuch as calves have greater 
need for minerals and vitamins than do older animals, their response 
to the addition of a legume hay is usually greater. If no legume hay 
is available, calcium should be supplied in the form of ground lime* 
stone. 

If the dry roughage fed is straw or average- to low-grade hay, it 
may be kept before the cattle with little danger of their eating enough 
to interfere with their consumption of grain or silage. However, if 
it is legume hay of good quality it should be fed at the rate of 2 or 
3 pounds a head, preferably about noon after the morning's feed of 
grain and silage has been eaten. Table 182 summarizes the results 
of several tests which demonstrate the value of small amounts of 
drj’ roughage. 


Toble 182 


Tae Valce op a Dry Rooobace witd a Heavy S:laqe JUnoy 




Daily 

CaiQ 


Feed per Pouod Qaio 


AverasnJ 

lUCuxu Compared 

Shelled 

Corn 

C.S.M. 

Le> 

*Hay 

Oat 

Straw 

Corn 

Sclaco 

4 

SbfllpJ Corn. Coitnesrod >!«», 

it». 

lb>. 

Iba. 

lb«. 

IbB. 

Iba. 

CTVc^ycar.olds) 

Coro SiUge 

2 57 





12 68 

m«a( Stttioa) 

sod 

Clortr ll»y, CoroSibce 

2 4S 

5 74 

1.12 

1.41 


11.19 

3 

rrvo-yMr«lds) 

Shelled Coro, CottODsnd Meal 
Clover Hay, Corit Silase 

2 4t 



— 

1.00 


10 37 

(Td(3>*o* Kipcri* 
tnest EUDoa) 

•nd 

Shelled Coro, Cotlooeeed Meal 
Oat Simtr. Coro Siiat* 

2 43 

S 67 

I IS 

.96 

to 99 

(Ctlvn) 

Shelled Coro, Coltesseed Mt«: 
Coro SiUte 

2 03 



■ 

■ 

7 47 

(IlUttoli CtprrW 
f&tot SulioD) 

■od 

Shelled Coro, Cotteneeed U«a 
A tfalU itay.CoroStUtc 

220 

4.7» 

.99 

1 
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The Feeding of Moldy and Frozen Silage. Seldom does any 
trouble result from feeding small quantities of moldy silage to beef 
cattle. All roughage consumed by cattle goes hrst to the paunch, 
where it remains several hours before going into the true stomach. 
Apparently the process of fermentation that occurs in the paunch 
destroys or renders harmless the ordinary molds. Moldy grain is 
another matter and should not be fed. 

Spoiled silage has very little feeding value since the fermentation 
process results in the breaking down of a large amount of the food 
nutrients. Also, it should be realized that spoiled feed of any sort 
may harbor not only the harmless molds but deadly toxin-forming 
organisms as well. The careful feeder will take all reasonable pre- 
cautions to sec that no great amount of moldy silage is fed, though 
so 2 ne feeders mix moldy silage with larger amounts of high-quality 
silage. 

During extremely cold weather a considerable amount of frozen 
silage is encountered in regions where temperatures drop to 0“ or 
below, especially in silos where little feed is removed each day. This 
frozen material should be removed from the walls of the silo as soon 
as it is possible to knock or pry it loose. If the pieces arc small and 
not too numerous they may be piled in the center of the silo after 
the morning’s feed, where they often thaw out before night. With 
a large quantity of frozen silage, however, or with the temperature 
much lower than freezing, this method is not practical. Instead, the 
frozen silage should bo piled just outside the silo where it can bo 
carefully watched and fed as soon as it is reasonably well thawed out. 

If left longer it will become moldy and unfit for use. 

The presence of small quantities of frozen silage in the ration is 
not likely to cause trouble, but the fmling of large amounts of frozen 
silage is highly inadvisable. Not only is sucli material unpalatable 
and difficult for the cattle to cat, but it is JjkeJy to cau=e serious 
disorders of the digestive tract. Excessive scouring is one of the 
common after-effects of feeding frozen silugc. 

The question is often asked as to how Jong one must wait after 
filling a silo before it is safe to begin feeding from it. Many successful 
feeders begin feeding immediately, thus eliminating the top spoilage 
which occurs ndth waiting. However, the silage in tJjc upper layer 
is usually quite warm and the typical mildly acid taste of properly 
fermented silage is absent; con^equclltly it is not readily consumed 
by the cattle. Waiting a week or insures that most of the fermenta- 
tion has occurred, the silage has cooled off. and cattle will start off on 
the new and strange — to tliem, at least — fwl with imirh more relish. 
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mjilerial, such as hay or straw. The amount of such roughage ei 
is usually only 2 or 3 pounds a day, but it appears to have a notice! 
effect upon the rate of gains, especially if the roughage fed is cl( 
or alfalfa hay. These legumes are rich in minerals and vitam 
both of which arc likely to bo deficient in a ration in which con 
sorghum silage is the only roughage. Inasmuch as calves have grei 
ncctl for minerals and \itamins than do older animals, their respc 
to the addition of a legume hay is usually greater. If no legume 
is available, calcium should be supplied in the form of ground Ir 
stone. 

If the do* roughage fed is straw or average- to low-grade hnj 
may be kept before the cattle with little danger of their eating cno 
to interfere with their consumption of grain or silage. Howovei 
it is legume hay of good quality it should be fed at the rate of 5 
3 pounds a head, preferably at^ul noon after the morning's feed 
grain and silage has been eaten. Table 182 summarires the res; 
of several tests which demonstrate the value of small amounts 
drj* roughage. 


Teble 182 


Toe Valcc or a Dav Roucoaoc wrm a I 1 ca%'y Silaqo IUTlO^^ 
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The Feeding of Moldy and Froren Silage. Seldom does any 
trouble result from feeding small quantities of moldy silage to beef 
cattle. All roughage consumed by cattle goes first to the paunch, 
where it remains several hours before going into the true stomacli. 
Apparently the process of fermentation that occurs in the paunch 
destroys or renders harmless tlie ordinary molds. Afoldy grain is 
another matter and should not be fed. 

Spoiled silage has very little feeding value since the fermentation 
process results in the breaking down of a large amount of the food 
nutrients. Also, it should be realized that spoiled feed of any sort 
may harbor not only the harmless molds but deadly toxin-fonning 
organisms as well. The careful feeder will take all reasonable pre- 
cautions to see that no great amount of moldy silage is fed, though 
some feeders mix moldy silage with larger amounts of high-quality 
silage. 

During extremely cold weather a considerable amount of frozen 
silage is encountered in regions where temperatures drop to 0“ or 
below, especially in silos where little feed is removed each day. This 
frozen material should be removed from the walls of the silo as soon 
as it is possible to knock or piy it loose. If the pieces arc small and 
not too numerous they may be piled in the center of the silo after 
the morning’s feed, where tliey often thaw out before night. Witli 
a large quantity of frozen silage, however, or with the temperature 
much lower than freezing, this method is not practical. Instead, the 
frozen silage should be piled just outside tlic silo where it can be 
carefully watched and fed as soon ns it is reasonably well tliawcd out. 

If left longer it will become moldy and unfit for use. 

The presence of small quantities of frozen silage in the ration is 
not likely to cause trouble, but the fciHling of large amounts of frozen 
silage is highly inadvisable. Not only is sxich material uni)alatnlile 
and (lifTicult for the cattle to eat, but it is likely to raiise ^criou« 
<Iisordcrs of the digestive tract. Excessive scouring is one of tlie 
common aftcr-cITect.s of fceiling frozen silage. 

The question is often asked ns to how long one must wait after 
filling a silo before it is safe to l>egin fcc<ling from it. Many succe**./!!! 
feeders begin feeding immediately, thus eliminating the top spoilage 
which occurs with waiting. However, the silage m (ho upi>er layer 
is usually quite warm and the typical mildly acid ta.«te of prop<’rly 
femiented silage is absent; ron-cqucntly it is not rc.idily consunml 
liy the cattle. Waiting a wivk or m) insure^ that mo-*! of the fenneritn- 
lion has occurrwl, the silage bn*- coo1c<l off. nml cattle will start off on 
the new and strange — to them, nt least — with murh tnon' reli-h. 
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Table 163 


Effect of Corn Siiagb upon Production of Pork* 


(Total of 3 Lots)! 

Silsge-Fed Cattle 
(20 Steers) 

Drj’-Fed Cattle 
(21 Steers) 

Total gains of hogs 

1,445 Ib. 

1,670 Ib 

Average daily gain per pig 

1.027 

3.187 

Pork produced per steer 

Total com fed cattle (including com in 

72.25 

79.52 

silage) 

929 bu. 

934 bu. 

Pork produced per bushel com fed cattle 

1.55 lb. 

1.79 lb. 


• Ohio 393. 


t A small atnouRt of tankage was fed to tbe hogs in both silage and non-silage lots. 

Effect of Silage upon Swine Gains. Since the use of com or 

sorghum silage results in a decrease in the consumption of grain as 
such, swine gains are naturally smaller after silage-fed cattle than after 
cattle fed drj' roughage. Apparently the corn present in the silage is 
BO thoroughly digested that little of it is available in the feces for 
swine feed. Tests conducted with mature dairy cows show that less 
than 10 per cent of the grain in silage is voided in the manure, whereas 
22 to 35 per cent of the shelled com fed may be excreted by such cattle. 
The same plienoraenon occurs with steers, as is verified by data such 
as those in Table 183. 

Effecf of Silage upon Shipping and Sole. Some feeders hold the 
opinion that silage-fed cattle suffer much greater shrinkage between 
feed lot and market tlian cattle fed dry roughage. For this reason 
they sometimes remove the silage from the ration n few days before 
shipping and supply a dry roughage in its place. However, records 
kept of the actual shrinkage suffered by silage-fed nnd non-silngc-fed 
cattle, respectively, show that this practice is unwise because the 
silage-fed cattle had in reality a smaller shrinkage than hay-fed 
cattle. Although it was true that silagc-fcd cattle in some cases lost 
more n eight while in transit, they were more inclined to take on a 
greater ‘Tii!” after they were unloaded. Silage cattle have a reputation 
at tlie market for being unusually good “drinkers." Whereas this kind 
of fame probably docs not work to their advantage when it comes to 
selling price, it docs indicate that their owners get good weights. 

In former years when dry roughage was the orthodox feed for 
finishing cattle, tlic few silngc-fed steers rcccivccl at the market were 
regarded with considerable su'^picion. It was feared that they would 
resemble gra^s•fattenc*t^ cattle in lin\ing a low dressing pcrccntogo 
nnd dark-colored flesh of rather poor quality. Comparisons of the 
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carcasses of such cattle with those of animals finished on dry roughage 
disclosed no important differences in amount or quality of finish that 
could be traced to silage. As the number of silage-finished cattle 
increased, packers and shippers bought them as a matter of course 
and frequently found them superior to any diy-rougliage-fed cattle 
included in their purchases. Naturally the tendency to discriminate 
against such cattle soon disappeared and they were bought on the 
basis of their actual worth. 

At the present time a large percentage of grain-fed steers received 
at Chicago and other large livestock markets have been fed silage. 
Seldom does a buyer stop to inquire whether a given drove has had 
silage or not. If the cattle show unusual size of paunch and an indi- 
cation of a rather large “fill,” he may suspect that they have been fed 
silage, but whether this or some other factor is the cause of their 
condition makes little difference to him. He estimates their dressing 
percentage, judges their w’orth on the rail, and forthwith states the 
price he will pay for them. 

Effect of Silage upon Profits. No one ration or plan of cattle 
feeding is more profitable than another under all conditions. How- 
ever, if an attempt were made to classify rations on the basis of the 
net profit realized from their methodical use over a period of years, 
those containing moderate and fairly liberal amounts of silage probably 
would be at the top. The reason for this economy is probably that 
cattle fed silage have a smaller feed bill than those fed only dry 
roughage. Then, as a rule, silage-fed cattle develop more uniformly 
and a smaller percentage are affected by founder and bloat. Because 
of their attractive appearance when marketed they frequently sell 
higher than cattle of similar quality that have been fed for the same 
length of time, but not fed rations containing com silage. Tabic 184 
gives data which show that silage-fed cattle are not penalized on the 
market. 

It is not without significance that nearly all Com Belt o.\pcriment 
stations have for many years used a ration containing com silage as 
a check or sUndard with which new and little-tried feed combinations 
are compared. This practice is tlie result of obtaining better returns 
from feeding com silage than from feeding drj’ roughages in literally 
scores of experiments made over a period of more tlinn 50 yc.irs. 
Typical of such returns are those of tlie Illinois station given in 
Table 185. In all ten of the Illinois tests better returns per lic-ad 
were obtained from cattle fed com silage timn from those fed the 
same feeds but with the silage omitted. 

Poisonous Gas !n Newly-Filled Silos. It has been known for years 
that gases collect above the silage in tower silos during or immediately 
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Toble 184 


COMPAHISON OF SelUND PiUCES OF SHACS AND NoN-SILAGE CaTTLE* 



* Indiau Expenmeitt Statioo, BoUttuu on Steer Feedms. 


after filling. Tliese gases, mostly carbon dioxide, have not been found 
to be particularly dangerous. Within the last few years, liowever, a 
more dangerous situation has been recognized and numerous fatalities 
have been reported among men working in silos, especially in the main 
corn-growing states The toxic gas has been identified as nitrogen 
dioxide. The gas seems to develop most readily in com silage grown 
in years when drought damages com that has had hea\’y applications 
of nitrogen fertilizer. Under these conditions the plants evidently 
absorb more nitrates from the soil than they are able to use. The 
excess nitrate is released during the ensilaging process and, through 
a series of chemical reactions, is changed into nitrogen dioxide gas. 
Symptoms of “silo fillers’ disease” are severe coughing and burning or 
choking pains in the throat and cliest. The condition usually attacks 
as a person enters a silo during filling or within 48 hours after filling- 
A physician should be consulted if sucli symptoms occur. 












437 


SILAGE AS A FEED FOR FEEDER CATTLE 

fnnn (ho I nitwl Stntcs Pop-irtniont of Apriculturc recoiii- 
nu-nil tfu'^o ‘•afi'ty pn‘raiitnm< in fiHin}; all towor jslln-c 

1. Ilun (ho blower for 10 niinutO'^ licfoiv RoinR into n jiartly fillc<l 
pIIo. Always kirp tlio blouor nmniiiR ttliilo you im* in«i(Io, 

2. Ilo nlorl for irritntinp o<Ior!>. Xitropon jlinxulo lioavler than 
air anti collortH near the ^»Jrfn^o of the .‘‘ilapo. Tho tends to j-ettio 
in thr pIIo rhuto and arotiml th»* }>a«o of lljo > 110 . 

.1. Watrh for ycllowi*i!j brown fiiino— they are n Hipn of nltrof^en 
dioxitle pn«. If the }<ilo i^ dark, ii'C* a fla'-hlipht fo that you can fee. 

4. lu'ep ehihlren and animaN out of the pilo and away from it durinp 
rdlinp. 

r». After the filo i*! filltHl, wait at leafl a week before poinp inside 
if the blower cannot be operate!. Don’t let rliildren ftny near the 
siJo. If ftece*'.'‘.'jrj’, u-ie n Icrnjwrnn* fence to hcI/» keep tho/n safe. 

Tabic IBS 


rrrrrr or Siwor erov PitfirTTH ItRsuna rnoM Frrnivn Cattix* 




K-lIin* rriee 
per C«i. 

ttelgrn per ilml 
Oeer Feni Co*U 

Hetum per fliubrl 
»f C«ra Fnl 

Year 

AftJ 

re.1 

No 

r..i 

No 

r«ri 

No 

Cattle 

fiUg* 

PiUe* 

fxlAf 

Silsge 

filwr* 

Silwe 

1912-13 


JS 70 

55.00 

510 33 

50 31 

$0 73 

50 GI 

1013-14 


10 00 

10 00 

12 13 

8 80 

0 80 

0.78 

192S-23 


IS 90 

15 05 

18 73 

8 17 

1 15 

0 91 

1920-30 


10.30 

10. CO 

-20.85 

-22 35 

0.2C 

0.23 

1931-32 

CAbca 

8.35 

8.15 

22 03 

19 90 

0.71 

O.GS 

1037-35 

Calvra 

11 15 

10 75 

20 35 

13 OS 

■ilftl 

0.82 

1039-3') 

CalvM 

9 CO 

0 15 

11 85 

0 01 

0 05 

0 59 

Average 


10 59 

10 40 

10 73 

5 83 

0 70 

0 67 

1910-11 

2-year*old^ 

5 05 

6.10 

4 21 

3 85 

0 53 

0.49 

1911-12 

2-year-olds 

7 45 

7 55 

11 G3 

7 GO 

0 91 


1911-42 

2-year-old3 

12 GO 

12 25 

21 21 

10 42 

1 14 


Average 


8 07 

8 63 

12 30 

9 31 

0 80 

0.79 


•lUlnou Experiment Btxtion Miraeo, ReporUof Cattle-Feeding Experiment*. 
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MPARISDN OF VARIOUS 
SILAGES FOR BEEF CATTLE 


To the man .vho lives in the older cattle feeding 
Com Belt, the term “silage" generally means ensilaged India 
However outside the region where corn can be successfullj g » 
various other crops are used for silage purposes. Since ‘ 

corn silage made and fed greatly exceeds that made from a 1 other g 

materials, it will be convenient to compare these other kinds of g 

with corn silage as a standard. ..... i full 

Corn Silage as the Prineipal Feed for Finishing Caffle. 
teed of com silage supplemented with an appropriate / 

protein concentrate causes cattle to lay on fat as was ‘I;* ""“i; 

the subject of limited grain rations in Chapter 16. If the g 
made from high-yielding com and is harvested at 
of maturity, thin cattle make a noticeable improvement in connii 
during the first half of the feeding period on silage alone, witn 
additional com. I'sually it is important to feed ns little as 
pounds of hay per day. or no hay at all, in order to obtain 
sumption of as much silage as possible. This, of course, mean tna^ 
1 to 2 pounds of protein conccnlrntc must be fed dailj . as ' 
mineral supplement .„„rkpt if 

Cattle with sufiicjcnt quality to pcII near the top of ’ 

they have the ncccssaiy’ fIn^^h. usually return more profit Jf th 
fed a full feed of com or sorphum prain during at least tlic - 
of tlie tcialmg period, but cattle of mdium grade sometimes s i 
greatest net return if tliey are continued on a lieaiy ""ag 
until tliov are niarkotcd. Two-year-old or long yearling s 
more satislactory for sucb a plan of feeding tlian ‘ 

tbev attain a sati.-fnetory finisli for tlieir grade m “ 

Onins made by cattle on limiteil gram rations arc relntiiclj 

'"cn'tvM,'”tLcau-e of tbeir growth tendencies, cannot 
factory finish on silage alone. However, com silage iiiai 

08 
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Table 186 


The Value or Corn* Siuvge as the Pihn'cipal Feed for Finishing Cattle 


Ohio* 

Ywhng etftfi IHiooi*t C*lvfs Indiana^ Calves 



I02V29 

1020-30 

lfiSt-53 

1940-50 

1950-51 

Yield of com, bu. 

4S 


74 


70 

tleld of (ilage, tons 



13 



fed 

Ratioa fed. fb. 

17i 

177 

128 

]12 

147 

Coro tiUee 

47.4 

40.4 

26.6 

31 0 


Supplement 

20 

20 

3.4 


3.5 

Legutne hay 

1.2 

28 



Av. inilial «t., lb. 

632.0 

662 0 

3200 

47S.O 


Av. final w(.. lb. 

OTI.O 

1.0.36 0 

402 0 

721 0 


Av. daily gain, lb. 

2 01 

2.11 

2 70 

2.16 

2 21 


Supplement fed C.S.M. C.S.M. 


* Ohio Diinoatbl>‘ Ilulletls JSl. 
t lllinoii Mimeocnpheil lUport, lUS?. 
t Indiana ^Umaograpbed Reports AH 47 
and 40. 


8 n O.M. 1 25 lb. 

Shelled Coro 2 00 
Mioends 01] 

3.36 lb. 


8.B.OM. 2 251b' 

Molasses feed I 0 

Boseznesl 0 IS 

led. salt 0.00 

Vit. concentrate 0 01 

3 501b 


the principal item of tlieit ration for the first one-third or two-fifths 
of a feeding period that is to extend over 9 or 10 months. Daily gams 
of 1% or even 2 pounds a day may be obtained if 3^4 to 2 pounds 
of protein concentrate are fed and the silage is of excellent quality. 
Attention is called to the excellent gains made by calves at the Indiana 
Experiment Station, which were fed a full feed of corn silage and 3V^ 
pounds of a fortified supplement composed of soybean oil meal, 
molasses, various minerals, and a vitamin A concentrate (see Table 
186), and to those made in the Illinois test, reported in the same table, 
where a simpler concentrate was fed. 

At What Stage Should Corn Be Ensilaged? The best quality of 
silage is produced by cutting the corn when the kernels have hardened 
to the point at which their interior is of a stiff dough-like consistency 
but a large portion of the stalk and most of the leaves are still green. 
Silage made from immature com is likely to be sour and “sloppy.” 
Moreover, the cutting of very green corn entails a waste, since the 
total amount of food nutrients in the corn plant continues to increase 
until the ears are fully mature. On the otlier hand, corn that is 
almost ripe is made into silage with considerable difficulty. Unless 
sufficient water is added to soften the dry stalks and leaves to permit 
their being packed so firmly that all air is excluded, silage made from 
over-ripe corn is very likely to mold. 
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A measured area of com ensilaged in the roasting-ear stage from 
August 12 to 14 at the Ohio station proved to be of much lower 
feeding value than an equal acreage ensilaged September 5 to 8, when 
the corn was well dented. Samples taken of the corn at the time of 
han’est showed that 17 per cent less dry matter per acre was obtained 
from the early-harvested com. Moreover, considerable juice leached 
out of the silo after this com was stored. As a result only 755 pounds 
of gain per acre were obtained from the immature silage compared 
with 940 pounds per acre from the well-dented corn. The cattle fed 
the immature silage were not so w^ell finished and w’ere valued 25 
cents a hundred lower than the steers fed the riper silage.^ 

Table 187 shows data from an Illinois study in which the effect of 
stage of maturity and dry-matter content are related to ear and leaf 
content of a ton of com forage. 

An Oklahoma Extension Ser\'ice® agronomist makes tlie following 
recommendations as to the roost desirable time to cut forage crops 
for silage: 

Corn: When grain is in the soft-dough stage. 

Sorghums: When grain is in the dough stage. 

Alfalfa: One-fourth to one-half bloom stage. 

Sweet clover; Early bloom stage. 

Other clovers; One-fourth to one-half bloom stage. 

Cereals: Soft-dough to hard-dough stage. 

Vetch; Full bloom stage. 

Sudan: Early heading stage. 

Grasses : Bloom to early heading stage. 

Obviously, weather conditions often determine the time of making 
silage. During periods of severe drought it may happen that the corn 
must go into the silo with the base of the stalk and the lower leaves 
hroivT) and tiry am) the car and upper portion o! the staik ^recn. 
Although first-class silage cannot be made under such conditions, to 
delay longer would permit the drj'ing up of the entire plant. 

Effect of Corn Yields on Volue of Sflage. It would seem that 
silage made from liybrid corn yielding 80 to 100 busliols per acre 
would have a much higher feeding value per ton than the silage made 
from open-pollinated com that yicldc<l considerably less. Abo it 
would seem that silage made during a drj' year would have a Jo^‘ 
feeding value because of tbc low yield of grain. However, com yield* 
have a much greater effect upon the yield per acre of silage than ui>on 

^ Ohio Bimonllily Bulletin 223. 

*011311001.1 Extrn«ion Ctrcular620. 
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Tcrbte 167 


Ear-Cohn Content and Leafstalk Hat-Equivalent in One Ton 
OF Corn Pobaoe at Various Stages of Development* 


Dry-Matter 

Content 

of Foraget 
(%) 

Earst 

(bu.) 

Leaves 

and 

Sta1k8§ 

(lb.) 

Dry-Matter 
Content 
of Forage t 
(%) 

EarsJ 

(bu) 

Leaves 

and 

Stalks! 

(lb.) 

15 

0.2 

308 

24 

3.1 

312 

16 

05 

309 

25 

34 

312 

17 

0.8 

309 

26 

3.8 

313 

18 

1.1 

309 

27 

4.1 

313 

19 

1.5 

310 

28 

4.4 

314 

20 

1.8 

310 

29 

48 

314 

21 

2.1 

311 

30 

5.1 

315 

22 

2.5 

311 

31 

54 

315 

23 

2.8 

312 

32 

5.7 

315 


* Illinois Bulletin S76, 1054. 

t In the absence of dry-matter determinations, dry-xnatter content of forage may 
be estimated on the basis of stage of development, os follone: 


Ears beginning to form 

15% 

Early dent 

25% 

Kernels forming 

17 

Well dented 

28 

Early milk 

20 

Kernels hardening, most leaves green 

SO 

Late milk 

23 

Kernels hardening, fewer leaves green 

32 


J On the basis of 15 per cent moisture, 70 pounds of ears per bushel. 
§ Hay-equivalent value, on the basis of 15 per cent moisture. 


the feeding value per ton. (See Table 188.) Although the yields of 
both dry com and silage at the Illinois station have varied widely 
from year to year, the corn content per ton of silage has remained 
rather constant, especially for the hybrid varieties of corn. 

Varieties of Corn for Silage. Although certain com hybrids yield 
an enormous tonnage of silage owing to their rank growing tendencies, 
such silage is not especially valuable for finishing cattle because of the 
low percentage of grain present. Silage made from such “silage 
hybrids” may be very well suited to dairy cattle that need a highly 
succulent ration but the ordinary varieties of com, which produce a 
large yield of sound grain, make a much more satisfactory silage for 
finishing cattle. Not only docs it require the addition of smaller 
amounts of concentrates when fed to animals that are being finished, 
but it also produces more gran'll! and dei.'clopment when fed to heifers 
and stockors that are being carried through the winter. 
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Table 188 


EmOT or Yield or Colts vros Cobs Costent or Siljoe 


1. Open-pollinated com 
1925 
192G 

1927 

1928 

1929 
Average 

2. Hybrid com 
ig-lG 

1947 

1948 

1949 

1950 
Average 

Percentage o( increaae 

3. Dry )eanj 
1931 Idf)' year) 

1935 (notmal rainfall) 
1030 (dry year) 


Yidd of Corn 
per Acre, 
bushelj 

(145iM<Mture) 

72.9 

44.7 
68.5 

78.9 
48.3 

62.7 


92.2 
C6.9 

106.6 

91.0 

62.0 
81.7 

30.3 


Yield of 
Silate Cora 
per Acre, 


8.84 
8.71 
14.73 
12. C2 
9.70 
10.92 


13.29 

10.51 

ic.es 

12.63 

9.35 

12.49 

14.4 


35.0 

87.1 
33 9 


C.3S 

10.25 

7.51 


Corn 
per Ton 
of 8il&ce> 
busheU 

8.24 
5.13 
4.65 

6.25 
4.98 
5.85 


6.64 
6.37 
6 39 
7.20 
5.3S 
0,40 
9.4 


5.49 

6.57 

4.60 


* llliaou Fution. vnpuUi+bed d*lv 

Value of Frosfed Corn for Sllogo. The silo olTcrs the best possible 
way to utilise corn tlmt has been frosted before the cars are mature. 
If put into the silo iimnciliatcly after the frost, tlic siloRO has 
the same fecdinR value as it would bad the com been ensilapeti jus 
before the fro't occurred. If. however, the com is allowed 
until the leaves are withereil and dry, many of the leaves will 
blown away and the i|Uality of the silane will be greatly reibiecd. i 
beavT ram on fro-ted corn nbo causes mucli daiiiage by leaeliini: 
a eoiKldcmblc amuunt of the soluble food nutrients. It ^ 

neec'-ary to add some water to fro-teil corn to make it park we 

"" , 1 .. Tracy, 

Sorghum Silage. Tlic vanoua forage .orgbums, such a i • J 

Sirt, and Atlas sorgo, are guile satisfactory silage crops anu 
grown extcn-ively for this purpose m the seim-arid ■'■■F"’"' 
Poutbwe-t. Ilvbrid forage sorgbums give promi.e of far sun 
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those just mentioned. Yields of silage per acre are usually larger for 
forage sorghums than for com, especially when the rainfall is defi- 
cient during the growing season. Should early frosts occur, less 
damage is suffered by the sorghums than by corn, because the leaves 
are not so easily lost. 

Silage made from the forage sorghums is somewhat lower than com 
silage in both protein and fat and is higher in crude fiber. With only 
a few exceptions, feeding experiments in which both com and sorghum 
silages have been used point to the superiority of com silage. Al- 
though the difference is not large it is sufficient to indicate that com 
is the more valuable silage crop in areas where corn can be grown, 
except during unusually dry weather. The added yield, as silage, of 
sorghums makes an acre of forage sorghum equal to an acre of com 
in areas where sorghum is more adapted than com. 

Several varieties of grain sorghum are grown for silage in the arid 
Southwest but the variety most popular in the Corn Belt is still Atlas 
sorgo. This forage crop has yielded twice the tonnage of com silage 
in Kansas and Nebraska during extremely dry years and 50 per cent 
more in Illinois during years of average rainfall. The silage is of 
finer texture and slightly more palatable than com silage, but it 


Table 189 

Comparison or Corn and Sorohom Silaqes roR Finisuino Cattle 


Kentucky 

Bulletin 

333 

Average of 
3 Triata with 
S-Year-OM 
Steen 


Oklabonu Bulletin 
139 

Calree. IS9 Days 


niiaoia Exp. Sta. 
Uopubliehed 
Data. 
1933-1039 
Calvee. ISO Da>-a 


Average daily gain 
Feed per cwt. gain 
Shelled com 
Silage 

lutein cone. 
Dry roughage 
HeUtive amount of 
pork per bead 
Average yield per 
acre, tons 


Sor- 
ghum 
Sdsge 
Com (Red 

Silage. Top), 

pounds pounds 

2.05 1.81 

23e* 240* 

2.158 2.489 

1S2 510 

132 188 


10 4 18.2 


Com Cane 

Silage. Silage, 
pounds pounds 

2 09 109 

541 585 

830 858 

50 52 

50 52 

lOO 83 


Kafir Dane 

Silage. Silage, 

pounds pounds 

1.99 2 05 

689 549 

882 839 

52 50 

52 SO 

102 37 


A(Um 
Coro Sorgo 

Silage. Silage, 

pounds pounds 

2.19 209 

358 390 

3«0 391 

54 59 

92 98 

too 80 

10 8 17.8 


' Com fed during only last r«rt of trials. 
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possesses less feeding value per ton, probably because many of its 
small, hard seeds are swallowed whole and are not digested. Ap- 
parently Atlas sorgo silage compares less favorably with corn silage 
for wintering stocker calves than it does as a roughage for cattle that 
are given a full feed of grain. However, for either of these classes 
of cattle it usually surpasses com silage when the returns are ex- 
pressed on an acre basis. Table 189 gives data on comparative feed- 
ing value of corn and various older varieties of forage sorghums. 
Experimental data on the feeding value of the new higher-yielding 
hybrid forage sorghums are not available, but observation would in- 
dicate that the large, soft seeds they contain improve their feeding 
value. 

Hay*Crop Silage. This term refere to silage made from alfalfa, 
clover, brome grass, timothy, and other crops that arc ordinarily 
grown, either in pure stands or in mixtures, for hay. Other designa- 
tions for this kind of silage are legume-grass silage, grass silage, or 
merely alfalfa, red clover, or brome-grass silage, if one of these species 
comprises most or all of the freshly cut forage. Whether it is better 
to harvest these crops as silage rather than cut them for bay depends 
upon a number of factors. In general, the advantages of ensilaging 
over harvesting for hay are as follows: 

1. The crop is less seriously damaged by rains encountered during 
the har\'est period. 

2. A much smaller percentage of the leaves is lost; leaves are the 
most valuable portion of the forage. 

3. Considerably more protein is obtained per acre. This protein 
results largely from the saving of more leaves, but it is partly due to 
the fact tliat some crops, principally the grasses, are cut for silage 
earlier than for bay; consequently the protein content is higher. 

4. The carotene present at the time of cutting is preserved much 
better in silage than in hay. 

5. Silage is somewhat more palatable and digestible than hay; 
consequently it may constitute a larger percentage of the ration of 
finishing cattle without seriously reducing the rate of gain. 

6. Silage is more suited to mechanized feeding operations. 

The principal disadvantage of using legumes and grasses for silage 
rather than for hay is the hi^er cost of harvesting. Tliis added cost 
is represented chiefly by the e.\pcnsive field han-’cstcrs, the silo-filhng 
equipment, ami the silos required for storage. The use of surface or 
horizontal silos reduces the cost considerably. If, by chance, silage* 




FIG. 81. Filling a bunker silo, ttsing a seIf*unIoading truck. Proper packing 
and leveling reduce spoilage losses. (John Deere, Moline, Illinois.) 


making equipment is already available for making corn silage it 
can, of course, be used for making liay silage with little additional 
expense. 

Making Hav-Crop Silage. Much more care and judgment must 
be exercised in making hay-crop silage than in making corn silage, 
if silage of high quality is to be produced. Cutting the forage when 
it is either too ripe or too green, allowing it to lie in tlie swatli or 
windrow too long before it is ensilaged, or failing to add the proper 
amount of preservative to the cut forage is likely to result in unpal- 
atable silage of low feeding value. 

Tw’o types of field cutters arc available. One type mows and chops 
the forage in a single operation and the other type picks up the forage 
from the windrow after it has been cut with a mower and windrowed 
with a side-deliveiy rake. If the former type of hai^’cstcr is used, 
the forage should be cut when somewhat riper than is advisable for 
the latter type, since little moisture is lost by the forage during han- 
dling. Cutting the forage with this haiwcstcr when it is too green 
results in a wet, "sloppy” silage, which is unpalatable and of low 
feeding value because of its high moisture content. If the moisture 
content is too high (75 to 82 per cent), n considerable percentage 
of the feed value is lost in the juices tlmt seep through the doors of 
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the silo, and perhaps through the walls as well, if the silo is not well 
constructed. Free water in a silo, whether or not seepage occurs, is 
to be avoided since its presence is highly destructive to the silo, first 
through the enormous hydrostatic pressure exerted on the walls, and 
second through the constant corrosive action of the silage acids on 
the walls of concrete and metal silos. 

Most authorities agree that the best quality of hay-crop silage is 
made from forage that contains from 65 to 70 per cent moisture or 
30 to 35 per cent drj' matter at the time it is put into the silo. If it is 
desired to fill the silo when the moisture content is higher, the forage 
should be allowed to He in the swath or windrow to permit the evap- 
oration of the excess -water. Normally on a warm, sunny day the 
moisture content drops 3 or 4 per cent betu'cen the time tlie forage is 
cut and the time it is stored in the silo, when the forage is mowed, 
raked, and chopped wiUi a field cutter from tlie windrow without 
waiting for it to dry. Mowed forage, lying in the swath, loses ap- 
proximately 6 per cent moisture per hour on a sunny day. 

The place of preservatives in making silage is discussed in Chapter 

20 . 

Wilted Grass Silage. There is much evidence that a preservative 
is not needed if the moisture content of the forage is such as to favor 
the action of the acid-forming bacteria and retard the development 
of those which give rise to disagreeable flavors and odors. This 
method of making hay-crop silage is called the "wilting” method. 
It was first developed and described by Professor J. B. Shepherd of 
the Bureau of Dairy Industry, United States Department of Agricul- 
ture,* who lists the following steps as highly important in making 
grass silage of good quality; 

1. Silos should be airtight and have smooth walls. 

2. Wilt the crop slightly. When it is put in the silo the average 
moisture content should not be higher than 68 per cent or lower than 
60 per cent. Scattered loads can have as much as 70 per cent moisture 
without producing undesirable fermentation and odors, or they can 
have as little as 55 per cent moisture if such loads are not close to the 
top of the silo. If a trench silo is used, none of the crop should contain 
Jess than 60 per cent moisture. The time required to wilt the crop 
to the desired moisture level may be only 1 or 2 hours on good drying 
days, or it may be 2 or 3 days during rainy weather. 

3. Set the cutter for */4-inch cut. This is a must, to insure close 
packing in order to exclude the air. 

» Mimeographed Circular BDlM-Inf-38, Bureau of Dairy Industry. 
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4. Distribute the silage evenly during filling and tramp the top 
third of the silage thoroughly. 

5. Put 4 to 6 feet of heavy unwilted silage on top of the wilted 
silage to insure rapid settling and to keep out the air. 

6. Level off the top layer of silage and keep it well tramped near 
the Wall while the silage is settling. 

Feeding Value of Hay«Crep Silage. Several experiments have 
been carried out to compare the feeding value of silage made from 
grasses and legumes with that of hay made from the same field and 
also with corn silage gro^Mi and harvested the same year. The most 
extensive tests thus far reported are those made at the Michigan and 
Pennsylvania stations. At each station three lots of cattle were fed to 
compare corn silage, alfalfa silage, and alfalfa hay, respectively. At 
the Pennsylvania station all lots of cattle were fed the same amounts 
of com-and-cob meal, whereas the silages and hay were fed according 
to appetite. In the Michigan tests no grain was fed to the corn-silage 
lots during the first half of the test, and about one-third of a /ull 
feed during the last half. Grain was fed to the Icgumc-hay and silage 
lots in such amounts that these cattle would gain as much as those 
fed corn silage. The results of these two series of experiments arc 
given in Table 190. 

The relative value of silage made from alfalfa or other legume crop 
and com silage is well stated by Professor G. A. Branaman of Michi- 
gan State University wlio, in discussing the results of the Michigan 
feeding experiments, said: 

More than one pound of grain per day per hundred pounds of steer weight 
must be added to a legume ha}' or a Jegume sibge ration m order to produce 
gain and finish equiv.aient to that obtained when steers arc full-ftxi wcll-earetl 
com silage and hay, balanced for protein with a protein concentrate.^ 

Miscellaneous Silage Materiots. Almost any green material can 
be ensilaged successfully if it is packed in a well-built silo so tightly 
that no air pocket^ remain, and if sufficient carbohydrate material is 
present to promote the pn>ccsscs of fermentation, which begin n« soon 
ns the material is cut. Naturally, some crops arc better suited for 
silage purpo^es than others. In addition to having a sufficiently higli 
carbohydrate content to produce enough organic acids to nrre-’t the 
action of putrefying bacteria before they have eau«e<I cxlcn«ive de- 
composition, a good silage material must lie of such pliysica! texture 
a* to produce an abundance of fine particU"*, which in-oirc cIo*e pack- 
ing. All plants that have an abundance of Ic.avc' in proportion to 
* Michigan Quarterly Bulletin. \ol 23, No 5. 
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Tqble 190 


Comparison op Corn Siiaob, Leousie Silage 
AND Legume Hat for Finishing Cattle 


Pecuisytvsiua 
BuUetiii 410 
(Average 3 THala) 

Corn AU Al- 

8il- {aUa falla 

age Silage Hay 


DUnois 

Afimea. Report, 
Atay. 1942 
(I Trial) 


Com Al- Al- 
su- falfa falfa 
age SUage Hay 


Av. initial wt., Ib. 627 
Av. daily gain 2.1S 

Av. daily ration 

Corn 12 6t 

Protein cone. l.S 

Silage IS 1 

Legume hay 
Feed eaten per cwt. 
gain 

Shelled com SSlt 

Protein cone. 63 

SUage 688 

Alfalfa hay 
Feed coet per ewt. 

gain 83,76 


Selling pnee per owt. t8.9S 
Dreaeing percentage 60.3 


627 

2.1S 

12.6t 

20.1 


886t 

933 


$8.63 
<8.92 
60 0 


630 8S2 

2.06 2.S7 

12.6t 16.3 

23 
220 
8.3 2 0 


e09t 668 
80 

. . 766 

399 70 

$902 $11.3$ 
$8.9$ $12 60 
$9.8 $9 3 


854 852 

2.S5 2.45 

1S.S 16.$ 

10 1.0 

21.7 

2.0 6.8 


610 671 

39 41 

8$3 

79 279 

$1123 $11.39 
$1200 $12 25 
59.S 59.4 


* A mixture of alfalfa and ted clover fed itt two tnala 
fCarn-and-eob meal fed in Pecmsylvania (riale. 
t Average (or entire period but fed during only test half. 

I Average (or last 30 to 60 days, during which tune it was ted. 


Michigan 
Quarterly Bulletin 
Vols. 22-25 
(Average 4 Trials) 


Corn AU Al- 

SiU falfa* falfa* 

age Silage Bay 


491 493 4SS 

1.81 1.93 1.81 

2.01 9.2 9 2 

1.6 1.01 lOf 

28.0 25.0 

2.0 ... 9 -® 


111 473 606 

87 9 10 

1,532 1,293 

136 ... 

17.82 <9.1T *9®® 


»9'90 $10 07 $9 91 


the amount of coarse, woody stems are good silage materials in this 
respect. A silage crop should also produce a heavy yield per acre. 
Otherwise the expense of cutting, the time consumed in hauling, and 
the land rental are so great that the cost of making the silage is 
abnormally high. 

Few of the silages to be discussed have been used extensively m 
either practical or experimental beef cattle feeding. However, their 
yield and physical and chemical properties are such as to make them 
suitable silage crops for those regions where they can be successfully 
grown. 

Sudan Grass. Sudan grass belongs to the same group of plants^ as 
the grain sorghums. It differs from the sorghums principally in being 
of finer texture and in having a comparatively light yield of seed. 
When seeded in rows or broadcast in fertile soil it grows to a licight 
of 6 to 8 feet and yields an enormous tonnage of green forage per acre. 
Sudan grass intended for silage should be planted in rows because wu® 
encourages a better development of heads and leaves and a greater 



FIG. 82. One method of addiog ground shelled com as a preservative to direct- 
cut alfalfa. (Umveraily of IJlujois ) 


production of seed. Cutting should be done when the seeds are in 
the dough stage, although very good silage can be made at almost any 
stage of maturity. In the southern states where the growing season 
is long, both the first and second growths of Sudan grass are available 
for silage. 

One-half of a small field sown to sweet Sudan grass at the Illinois 
station produced J4.2 tons of silage forage per acre while the other 
half produced 11.8 tons of com silage. In a feeding test made with these 
silages, yearling steers being roughed through the winter gained at 
the rate of 1.07 pounds daily during the €9 days when Sudan grass was 
fed, and at the rate of 1.16 pounds during the following 75 days when 
they were fed com silage.* No significant difference was observed in 
the palatability of the two silages. Seeding soybeans in conjunction 
with Sudan grass is a practice which is to be highly recommended 

® IlUsois Mimeographed Report, 1940- 
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because both the yield and protein content of the silage are thereby 
increased. 

Oat and Pea Silage. A mixture of oats and field peas is often 
grown for forage purposes in the northern part of the United States 
and in Canada. If the supply of such forage proves to be greater 
than is needed for pasture its successful harvest is often a perplexing 
problem, since oats and peas do not usually mature at exactly the 
same time. The silo offers a satisfactory way of harvesting such a 
crop. The carbohydrates of the oats insure the successful preservation 
of the pea vines which, if ensilaged alone, would be likely to spoil 
because of their high protein content. Silage made from oats and 
peas is both a palatable and nutritious feed for beef cattle, as shown 
by Table 191. 


Table 191 


Oat and Pea Silaoe fob Finishing Cattle* 


Full Feed of 
Grain plus: 

Prairie Hay 

Oat and Pea Silage 
Prairie Hay 

Sunflower Silage 
Pra rie Hay 

Daily gain 

Feed per lb. gain 

1.79 lb. 

2 48 lb. 

2.06 lb. 

Grain mixture 

5.87 

4.06 

5.49 

Hay 

0.24 

0.96 

1.16 

Silage 


13.24 

15.00 

Linseed meal 

0.55 

0.40 

0.48 


* University of Alberta, Canada. Mimeographed Report of Cattle Feeding Trials, 
1922 


Oat Silage. Oats are very generally grottm throughout the country. 
However, they seldom return a satisfactory profit to the farmer be- 
cause of their low yield and low market price. Their yield is often 
greatly reduced by the sudden advent of hot, dry weather a few days 
before they are ripe enough to cut. This hazard can be avoided, in 
part at least, by cutting the oats while they are still green and making 
them into silage. Oats that are to be ensilaged should be cut when 
the kernels are in the dough stage. 

In the northern and northwestern states, where oats are groum much 
more successfully than com, oat silage may well take the place of 
corn silage in beef cattle rations. Extensive tests at the Illinois sta- 
tion, as well as other stations, show that oat and other cereal silages 
used in finishing rations have a feeding value comparable to that of 
hay-crop silage but sommvhat below com silage. (See Table 192.) 


FIG. 83. The income from an oat crop, when harvested as ellage and fed to 
Stockers or cows, may easily be doubled aa compared with the usual harvesting 
methods. (University of Illinois.) 


Table 192 

Oat Silage fob Finishing Cattle 

Two-Year-Old Steers Yearlings 


Daily gain 
Feed per cwt. gain 
Grain 

Protein cone. 

Hay 

Silage 


University of Alberta, 
Canada* 

(Av of 3 Trials) 

Oat SunBow'er 
Silage Silage 

(lb.) (lb.) 

2.48 2.28 

525 
41 
161 

1,562 


Illinois Experiment 

StaUont 

Oat Com 
Silage Silage 
(lb ) (lb.) 

2,88 3.08 

568 507 

81 72 

70 65 

COS 622 


Illinois Experiment 
Station t 

Oat Hay-Crop 
Silage Silage 

(lb.) (lb.) 

2 09 2.29 

635 604 

54 4 

1,126 1,158 


37 

129 


• University of Alberta, Bulletin No R „ . , ,n^a 
t Mimeographed Report of Cattle Feeding Trials. 1928. 
J Mimeographed Report, 1954. 
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Perhaps even more important than the increased income from the 
oat crop as a result of harvesting as silage is the improvement in 
stand obtained from the legume-grass seeding which usually accom- 
panies the oat crop. A good clipping of hay from the new legume- 
grass seeding during the first fall is not uncommon when the oat 
nurse crop is removed as silage instead of by the usual combining 
procedure. 

Millet Silage. Formerly several varieties of millet were com- 
monly grown by Corn Belt farmers as emergency hay crops. Millet 
is still occasionally sown in com fields where the stand of corn has 
been ruined by floods or insects too late in the season to warrant 
replanting. It is a rank-growing crop and produces a large yield of 
hay per acre. The quality of hay, however, is poor because of thp 
coarse texture of the plants and the presence of the numerous hard 
seeds found in the heavy heads. 

E.\’periments show that the ensilapng of millet greatly improves its 
value as a feed. In the silo the seeds absorb sufficient water to render 
them soft, so that they are more easily eaten by cattle. Because of 
the small amount of labor involved in growing and harvesting millet, 
the high yields obtained, and the fact that it matures in sufficient time 
to allow it to be seeded after a crop of wheat or early oats is removed, 
millet silage can be produced at a very low cost per ton. In feeding 
value, however, it is distinctly inferior to corn silage, as shown in 
Table 193, at least when it is fed as the principal ingredient in the 
ration. 

Canning Refuse. The pea vines, cobs and husks from sweet corn, 
and beet leaves that accumulate around large canning factories arc 
quite generally used for finishing beef cattle. Frequently these ma- 
terials are allowed to accumulate in huge stacks which in time become 
“natural silos” through the exclusion of air from the interior by tlie 


Toble 193 


Millet Silagb fob Fikishinq Cattle" 


Two-Year-Old Steers 
Fed 120 Days 

Com 

Silage 

Millet 

Silage 

Daily gain 

Feed per lb. gain 

2.331b. 

1.82 lb. 

Silago 

27.82 

40.76 

Linseed meal 

1.22 

1.56 

Oat straw 

0.76 

0.77 


* South Dakota Bulletin 189. 
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decomposition of the material at the surface. Not only the top but 
also the sides of the pile may be spoiled for a distance of 2 to 3 feet, 
depending on the nature of the material and the care with which 
it has been stacked. 

Some farmers who live in the vicinity of canneries realize the feed- 
ing value of this refuse and are willing to buy it and store it in 
modern silos. Often it is returned to the owners of the land on which 
the crops were gro^m in partial payment for the use of the land 
leased by the canneries, or it is returned in partial payment for the 
canning crop purchased. 

The feeding of cattle in the vicinity of canneries is quite generally 
practiced, both because of the large amount of cheap feed available 
and because a supply of manure must be available to keep the soil at 
its maximum productivity. Owing to the wide variation in such 
silages resulting from different kinds of crops, different stages of 
cutting, and different methods of storing, no definite rules for feeding 
can be given. In general, much better returns are secured from 
feeding them in combination with grain and hay than from feeding 
them alone. 

Wet Beet Pulp. In the sugar-beet growing areas of Colorado and 
other beet-producing states, large quantities of wet beet pulp are used 
in finishing cattle for market. Whether it is fed directly from the 
mill or from a silo, its feeding value compares favorably with that of 
corn silage. 

Potato Silage. Silage made from surplus or cull potatoes com- 
pared favorably with corn silage as a feed for beef calves in tests of 
these feeds made at the Colorado station. Each ton of potato silage 
replaced 2,642 pounds of corn silage, 42 pounds of barley, and 7 
pounds of linseed cake but required 476 pounds more alfalfa hay.® 


Colorado Bulletin 422. 
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The contribution of grass, as such, to the finishing ration may vary 
from being the only feed used to not being used at all. The first 
situation is found when older feeder cattle, such as 2-year-old or older 
steers or slaughter cows, are sold for slaughter directly from gras?. 
The degree of condition attained naturally is seldom sufficient for 
such slaughter cattle to grade above good or low choice. At the other 
extreme we have the cattle that are fed finishing rations in dry lot 
wliere the sources of roughage consist of harvested hays or silage. 
Sometimes the only roughage fed is the corn cob contained in ground 
ear corn, but this situation is of doubtful practicality, as discussed 
elsewhere. 

Grass makes its greatest contribution in those finishing programs 
that are conducted during the summer. In these situations various 
combinations of grass and concentrates are used, depending upon the 
relative amounts of grass or pasture to be harvested and sold through 
feeder cattle and the amounts of grain or concentrate available, the 
time at which cattle ate to be sold, and the availability and skill of 
the labor being used. 

With the steady rise in tillable land values in recent decades, many 
of the large permanent pastures were plowed up. Thus, many fanners 
were forced into winter feeding, particularly in the prairie sections 
where all the land was tillable. For the small farmer who perforce 
must keep most of his land in cultivated crops, winter feeding has 
certain advantages, as will presently be pointed out. But to that mnn 
who, because of the large size of his farm or the presence of rolhng 
or timbered land, has a considerable area of pasture, summer feeding 
always has an appeal for these reasons: 

Advantages of Summer Feeding on Gross. 1. Summer gains on 
pasture are usually cheaper than winter gains. 
a. Less grain is eaten per pound of gain. 


<54 
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b. Grass is a cheaper form of roughage than harvested hay. 

c. Less labor is required in feeding and caring for cattle. 

(1) The labor involved in the feeding of roughage is elimi- 
nated. 

(2) Frequently only one feed of grain per day is given to 
cattle on grass, whereas two feeds are customary in a 
dry lot. 

(3) Owing to favorable weather conditions and to the fact 
that the roughage — grass — ^is highly palatable, supplying 
the grain through a self-feeder is hkely to be more satis- 
factory in summer than in winter feeding. 

2. As a rule, larger daily gains are secured in the summer than in 
the winter over feeding periods of equal length. Cattle are likely 
to be more comfortable in summer than in winter because weather 
conditions are more uniform and feed lots are not muddy. In 
addition, summer rations are on the whole superior to winter 
rations, as explained in the following paragraph 

3. Cattle fed on pasture during the summer usually get a better- 
balanced diet than cattle fed during the winter m dry lot. Fresh 
pasture forage is an excellent source of protein, minerals, and 
vitamins. Hence, cattle fed on pasture are not often handicapped 
by a shortage of one of these important nutrients. 

4. No investment in buildings to afford shelter is required. 

5. Swine following cattle on grass make larger gains and show a 
lower death loss than those following cattle in a dry lot. 

6. The manure produced is spread on the fields by the cattle them- 
selves, thus avoiding much loss of fertility through leaching and 
heating, as well as saving much labor. 

7. Summer-fed cattle are commonly marketed during the late sum- 
mer and fall when well-finished cattle are usually higher tlian at 
any other season of the year. Winter-fed cattle, on the other 
hand, are marketed in the late winter and spring when the prices 
paid for fed cattle are relatively low. 

Disadvantages of Summer Feeding on Grass. Summer feeding 
of cattle on grass has certain disadvantages. As mentioned above, 
these disadvantages are more likely to apply to the small farmer ^\l)o 
has a quarter-section or less of land than to the man wiio owns 
several hundred acres. 

1- The land needed for pasture may return a larccr gross cash 
income if planted in crops. . . 

2. An adequate supply of feed in the form of gross ,s uncertain, 
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owing k) the possibility of unfavorable weather. Winter killing or a 
late freeze after germination may result in the complete failure of 
rotation pasture. Insect or hail damage is always a threat. 

3. Grain, especially com, is relatively scarce and high in price 
during the summer and early fall. 

4. The farmer has less time to devote to cattle in summer than in 
winter. 

5. Flies and extremely hot weather may cause cattle much dis- 
comfort. 

6. If permanent pastures are used the manure is dropped on the 
same fields year after year. 

7. Shade and water are hard to provide in temporary and rotated 
pastures. 

8. Feeder cattle are scarce and high in price in the spring, and the 
grade and weight desired are hard to obtain. 

9. Beef steers lacking somewhat in condition or quality sell rather 
poorly in the fall because of the competition which they encounter 
from western grass cattle at this season of the year. 

10. Summer pasture feeding programs arc not so well adapted to 
use of labor-saving equipment such as that used in larger feed yards, 
unless self-feeding is practiced. 

11. Weather damage to feed is a real possibility due to rain and 
windstorms which are more prcv’aicnt in summer time. 

12. Swine are less apt to utilize completely the grain voided in 
manure dropped on pasture. 


Dry Lot vs. Pasture for Summer Feeding. A considerable number 
of cattle are fed in dr>’ lot for the late summer and fall markets. 
However, a majority of these cattle arc purcliased in the fall and 
have been fed considerable grain by tlie arrival of spring. Conse- 
quently they usually carry too much flesh to be fed on pasture during 
the summer and therefore arc kept in the dr>’ lot until they arc ready 
for market. Only steers of strictly choice grade justify such n long 
feeding period, but if they possess sufHcient quality and finish to sell 
near the top of the market, they usually are more profitable than 
they would be if marketed earlier, because of the higlier prices paid 
for choice and prime steers during the late summer and fall. 

Although it is generally ngrec<l that cattle in good, thrifty feeder 
condition in the spring make fa«tcr nml more economical gain« when 


fed on pasture than they do in the drj* lot, it i<! often clnimefl th.at 
these advantages are more than offset by the lower prices rcceive<! 
for pn«ture-fc<i cattle when tbev* are marketed. This opinion i** 
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supported by numerous feeding experiments in which the prices paid 
for the lots fed on pasture have usually been 25 cents to $1.00 a 
hundred less than for those fed in the dry lot. Buyers defend these 
prices by saying that cattle fed on pasture yield leas beef in proportion 
to tlieir live wciglit, that their carcasses have a higher shrinkage, and 
that the beef is of poor color. The lean is too dark, whereas the 
fat is yellow instead of the white color found in cattle fed in the 
diy lot. Although none of these claims except the one relating to the 
fat color has been supported by slaughter and carcass studies made 
by impartial investigators, the fact remains that market buyers look 
with disfavor upon pasture-fed cattle, even though they show good 
quality and finish. Such cattle can be distinguished while they are 
alive from drj’-lot cattle by their rough, diy, sunburned hair and by 
the greenish color of their feces. Removing the cattle from pasture 
about 2 weeks before marketing corrects the color of the feces, but 


Table 194 


Comparison of Drt Lot aki> Pastdrc for Summer-Fed Steers 




FviU-Fed in 

5fy lot 


Ttill-Fed 0 

Pasture 



Shelled 


Sellinc 


Shelle 


Selling 


Daily 

Corn 


Price 

Dad 

Coro 

Cwt. Gain 

Price 






per 

Gam 

P*f 



per 



Day 

Cone. 

lUy 

Cwt. 


Day 

Cone 

Hay 













niiDois BuU. 32S 

Kentucky Mimeo. Heport, 

2.12 

19.7 

927 

411 

SIO 4C 

200 

19 9 




1934-1936 (Soear-aver- 


10.1 

608 

90S 

8.47 

2 07 

10.1 

531 


8 55 


3 03 

18 2 

671 

288 

11.10 

2 76 

18 6 




Average 8 tnals 

2.13 

13.6 

684 

685 

1098 




551 

11.25 



11.5 

706 

242] 

10 75 

2.10 




1.88 

i2J 

787 

401] 

16.50 






Ohio Bimonthly Bull. 144 

1.92 

15.0 

840 

33It 



15 5 

780 


6.40 

1933 

1.85 

13.4 

804 

121 




Missoun Mimeo. Report, 
1934 

2.32 

12.9 

611 

229 

800 

2.20 

12.3 

613 


7.75 

Miseouri Mimeo. Report, 
1935 

2.46 

154 

680 

13S 

11.S0 

2.13 

12 7 

653 


10 60 

Nebraska BuU. 354 (Aver- 
age of 3 trials) 

2.19 

16.1 

743 

187 

6 48 

2.31 

15 7 

es6 

112 

6.37 

Dlinois Mimeo. Report 




204 

11.00 

2.34 

12.3 

483 

58 1 

10 00 

Average of 10 trials 

2.12 

14.3 

723 

222 

970 

2.24 






• Gram plus prot«)n concentrate. 

t Mixed pasture used m this experiment. 

t Includes some eilage reduced to dry roughage eqmralent. 
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even n month ot dry-lot feeding ueunlly does not improve their hair 
snfficiently to escape some price discrimination O^-vious y no nm 
provement in the appearance of the hair is the ^n 

iot contains a barn or shed which affords protection from the 
Despite the fact that the financial statements on comparable drov 
of cattle frequently show a larger net return over feed costs o 
dry-lot than for pasture feeding, it should not be assumed ‘hat u 
system of feeding is necessarily better under all conditions. S 
financial statements seldom take into account the relative farm - 
of harvested roughages and pasture, the relative amounts of labor 
expended in feeding, or the comparative quantities of manure r - 
covered and returned to the land. All these items are \ ery rnuc i 
favor of the pasture-fed cattle. Hence, all things considere^ the ne 
difference between pasture and dry-lot feeding is not great. T 
marized data in Table 194 give pertinent information on this subject. 
It should be pointed out that some of the earlier tests reported dea 
with non-legume pastures but, if anything, the use of legume o 
legume-grass pastures favors pasture feeding. i, r * r 

In the final analysis, the amount of available pasture is the factor 
that usually determines whether cattle purchased in the spring or 
carried through the winter in stockcr condition are fed on pasture 
or in the dr>' lot. If the topography of the farm or the crop rotation 
results in a larger acreage of pasture than is needed by the ordinary 



FIG. 84. Full-fed steers self-fed on rotation pasture. 'Whether or not 
feed on panure in the summer time, rather than in do' lo*- ® Xsntnge^- 
each farmer to decide after wctpliing the whantaRcs against the 
(Com Belt Farm Dailies.) 
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stock, tlie cattle, in all likelihood, have been purchased mainly for the 
purpose of utilizing the otherwTse surplus grass. Thus, in the Corn 
Belt at least, feeding on pasture is likely to be the result of a system 
of farming rather than a separate project undertaken because of 
advantages peculiar to the enterprise itself. 

Selecting Cattle for Summer Feeding. Cattle to be finished dur- 
ing the summer may be pureh.ased any time between September or 
October of the preceding year and the date on which it is desired to 
turn them on grass. Purchases made in the fall consist largely of 
calves and yearlings, which make considerable growth during the 
winter before the period of hca\'y feeding begins. Spring purchases, 
on the other hand, are often mature steers or yearlings with sufficient 
flesh to insure their being in choice slaughter condition after a feeding 
period of 4 or 5 months. 

Regardless of their age and time of purchase, cattle that are to be 
fed during the summer should be selected with considerable care. 
Because of the expense of wintering, or their high cost per hundred- 
weight if bouglit in the spring, cattle uhen turned on grass represent 
a large investment. This high initial cost, plus the relatively high 
value of com during the summer months, makes a high selling price 
imperative if a profit is to be realized. With hea\’y receipts of grass- 
finished steers at all central and western markets during the late 
summer and fall, a satisfactory' selling price can be expected only for 
cattle of strictly good, choice, and prime grades. Hence, cattle in- 
tended for summer feeding should possess such breeding and quality 
as insures their being graded low-choice or better when they are 
marketed. 

Steers arc usually more suitable than heifers for summer feeding. 
The large fall runs of grass-finished steers, together with the thousands 
of cows and heifers that are culled from breeding herds at the end 
of the grazing season, make for a rather inactive female butcher 
stock market during the fall months. Although cows and heifers 
finished on com command a premium o\'er those accustomed to an 
exclusive grass diet, the advance in selling price may not be sufficient 
to leave a profit after feed bills, labor charges, and marketing expenses 
have been paid. 

Steers bought in the spring for summer feeding should possess a 
fair amount of flesh; otherwise it is difficult to make them ready for 
market by the end of the grazing season. In selecting steers witli 
plenty of flesh one should be careful to avoid cattle that have been 
“warmed up” on corn, or, what is still worse, poor-doing steers cut 
from droves that have been fed com all winter. Most experienced 



feeders prefer cattle that have never had any corn. Two-year-old 
western hay-fed steers or yearlings wintered in the Corn Belt princi- 
pally on corn silage make ideal cattle for summer feeding. Whereas 
each spring thousands of half-fat, corn-fed steers are sent back to the 
country for further feeding, the gains made by such animals are, as a 
rule, more expensive than those made by cattle unaccustomed to a 


hea\y grain diet. 

Varieties of Pasture. Prior to the mid-1930's bluegrass was the 
pasture most commonly used in the summer feeding of steers. Even 
though legume-grass rotation pastures have taken over as the mos 
important pasture for summer feeding, bluegrass is still considered by 
many to be an especially valuable forage for grain-fed cattle because 
it does not tend to cause scouring or bloat. It is ready to graze mucli 
earlier in the spring than are most of the legume forages, and its firm 
sod withstands trampling much better than most other pasture crops. 
During the spring and early summer, bluegrass is palatable and 
nutritious but after ripening its seed in midsummer it becomes more 
or less dormant, especially during a dr>’ season. At this stage it JS 
not so palatable, and cattle getting a full feed of grain cat compara- 
tively little of the grass. It is this tendency to go dormant that 
reduces the carr>’ing capacity of bluegrass and consequently lessens 
its value in a summer feeding program. True, with the coming of fall 
rains and cooler weather, it starts growing again and often furnishes 
considerable grazing during Scptcml)cr and October. The common 
practice is to remove the cattle to the drj' lot before this growth 
begins, however, lest the new, green grass interfere with the consump- 
tion of grain. The fall growth of bluegrass pastures is utilized to 
greater advantage by newly purchased stocker calves or yearling’*- 
Along tiie western and northern borders of the Com Belt, blue^tcm, 
l)ramc-gra«s. and orchard-gra«!s pastures are used extensively for 


sununcr-fed ^tcc^s. All the«c pasture forages are similar to bliicgra.**' 
in composition, and similar gains may be expected from their iij‘<?- 
Recently iiroine grass has been grown extensively in the Corn 


proper, wlierc it has given considerably better re.sults than blucgra*’*. 


particularly when it is mixed with nlfnlfn. 


Many cattle feeders of the old school look with disfavor upon 
straight legume pa«tures for grnin-fe<l cattle, believing that tbe> 
priKluce both scouring and bloat. However, comparisons of the-c 
forage*^ uitli blucgra*-s have shown that legume pasture* arc capable 
of pro<lucing so much more g.am per bend and per acre that they mu«t 
l»e ratcil a« valuable pasture crops for cattle ilespite tliese objections. 
Both re<l clover anil nlfnlfn. cither ahmo or in mixture*, have given 
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Table 195 

Value of Legume Forages for Steers Full-Fed on Pasture 



Nebraaka Bulletin 
Ko. 315 

niiiK^ Mimeo. 
Rpt. 1930 

Ulinois Mimeo. 

Rpt. 1935 

May &-Nov. 3 

183 daj'B 

May 4-Oct. 23 

172 dsya 

May 6-Nov. 15 

193 da>'s 

■yearling Steers 





Red 





Initial Weight 








Alfai/a 


650 @ 650 lb. 


Pasture 

i-maiute 

Pasture 

Pasture 

■ Pasture 

r Pastun 

, Fastun 

■ Pasturet 

Date turned on paa- 










ture 


Mav 5 

May 5 

Ma) 5 

May 5 

May 61 

May 6 

May 6 

May 13 

Date turneci off paa- 










ture 


Sept. 2: 

July 25 

Oct. 23 

Oct. 23 

Oct. 23 

Sept. 23 

Sept. 23 

Sept. 23 

Da}8 on pasture 


140 

S4 

172 

172 

172 

140 

1 140 

133 

Steen per acre 


3 

2 

2 

2 

2t 

2.4 

2.4 

24 

Days in dry lot 

182 

42 

98 

None 

None 


53 

53 

53 

Av. daily gain on pav 







1 



ture 

3.87* 

8.70 

2 43 

2.16 

2.47 

2 27 

2.25 

2.44 

2.28 

Av. daily gain in dry 










lot 

2.19* 

360 

251 




2.67 

2 36 

2.27 

Av. daily gals total 










period 

3.41 

368 

260 




2 34 

2 42 

2 28 

Feed per ewt. gam 










Shelled corn 

659 

60S 

661 

6SS 

663 

648 

574} 

553} 

609} 

Prot. cone 


65 

141 

45 

44 

44 

25 

24 

27 

Alfalfa hay 

239 

29 

18 




SS 

57 

62 

Selling pnee per ewt. 

til 15 

«U.35 

811.40 

815 10 

815.50 

815 25 

810 00 

810 25 

810 26 

Hog game per ateer, lb 

• 



67 

67 

68 





* Avenge daily gain lo dry lot before and after July 28 
t SpriDg eeediDg of aaeet clover used after August 7. one steer per acre, 
j Oover raisture: approximately 8096 sweet dover aod 2055 red clover. 
( Weight of ground ear corn. 


much larger and more economical gains than bluegrass in experiments 
conducted at the Illinois station. (See Table 195 ) Fairly good 
results have been obtained with sweet clover but the short grazing 
season oJ the second years’ growth makes it necessary to transfer the 
cattle to other pasture or to the dry lot about the middle of August. 

One important fact disclosed by the Illinois experiments is that the 
feeding of ground ear corn to steers on legume pastures eliminates 
both scouring and bloating to a great extent. Apparently the cobs 
serve as a substitute for the dry roughage that is frequently fed to 
cattle on legume pastures to prevent these conditions. 

Another legume forage in which there is a great deal of interest at 
present is lespedeza. Since lespedeza is a self-seeding annual it does 
not, as a rule, attain sufficient growtli to be grazed heavily until about 
July 15. From this date until frost it produces a wealth of palatable, 
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nutritious forage. The Missouri station reports 106 pounds ® 

Gains per acre from lespedeza during a 6i^-week grazing perio 
Lmparison ^-ith only 25 pounds per acre from bluegrass 3^“ 
was fed in these grazing trials but the data do 
that lespedeza very nicely fills in the gap during a period ulien 

grasses are less productive. , 

Turning Steers on Posture. Better results are =e<iured f tl c 
forage is allowed to make a fairly good start before the ““e “re 
turned onto it in the spring. The first growth that appears is high n 
moisture and very low in energy content. April 20 to May 1 usu- > 
secs bluegrass sufficiently mature to he used in the central part of tl 
Com Belt. In the famous bluegrass sections of Kentucky and on 
the grazing season opens about 10 days earlier and later, respective y 
Steers that have received a heavy feed of grain during the nin er 
months arc an exception to the above statements regarding the proper 
time to turn onto bluegrass. Better results are usually obtained i 
such cattle are turned onto the pasture in late March or early Apn 
as soon as the grass begins to grow. In this way they become accus' 
tomed to the grass so gradually that they do not tend to lose tncir 
appetite for com. When full-fed cattle are turned onto a hca^T 
growth of grass their consumption of grain temporarily falls ofT, 
times to only half of what it was in the dry lot. Although the cattle 
usually regain their ajipctite for grain by the end of the third or 
fourth week it i= obvious tliat the g-lins made during such a transition 


period are far from Mitisfactorj'. 

Steers should never be turned onto straight legume or legume-grass 
rotation pastures before the pastures arc G to 8 inches high. Grazing 
loo early results m a reduction in forage production through lO 
remainder of the grazing sca‘-on. Such pastures usually reach t ic 
dcsircil height by April 15 to May 10 in the principal cattlc-finishing 
areas, with earlier dates in tlie South and West. 

Bloat. The increased u^c of legume and Icgumc-grass rotatiori 
pasture-, lias rc?uUet! in a proportionate increase in the incidence o 
pa-turc bloat This type of bloat U often fatal and is not to be con- 
fu-ed with the troublesome, but le^s dangerous, common fccdlot ’ 
Tremcnilous economic losses are incurred during some years due o 
death* ami the poor jiorfortnnnre of bloatctl animals. Of even grea e 
importance, however, is the lo-* rcMilting from failure to use 
nutritionally more valuable p.asturc8 instead of grass pastures simp 
l)ccau*e of the fanner’s fear of bloat. ^ 

A complete and snli-faclorj' explanation for the caii'-c or causes 
bloat i* still lacking, but vigurou* research is prc'-cntly going i 
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this field, and it is believed by many that the solution of this problem 
is not too far distant. Space does not permit a discussion of the 
many theories on the causes of bloat. Some old and new recommenda- 
tions for preventing and contjolling bloat are as follows: 

1. Pennit cattle to fill on grass or hay prior to first turning out 
on pasture. 

2. Allow cattle free access to dry forage or a grass pasture adjacent 
to the legume pasture. 

3. Leave cattle on the legume pasture 24 hours a day rather than 
penning them at night. 

4. Use pasture mixtures which provide no more than 50 per cent of 
legume forage. 

5. Mix additional cob or oats with ground ear corn or other grains 
fed on legume pasture. 

6. Supply 50 to 75 milligrams of penicillin per head per day in a 
supplement or in the salt mixture. Other antibiotics are also used 
by some feeders. 

7. Keep a supply of blackstrap molasses in a self-feeding tank or 
bunk before the cattle at all times. 

8. Supply 0.20 to 0.25 pound of fats or oils per head per day, either 
in a supplement or in the drinking water in emulsified form. 

At times none of the above recommendations will prevent or control 
bloat, but a certain amount of control has been reported from their use. 

There are almost as many methods for the treatment of bloat as 
there are recommendations for preventing it. TJie presence of bloat 
is easily recognized by a pronounced swelling of the left flank. So 
long as the distention causes tlie animal no great discomfort there is 
no need for alarm since recovery usually occurs without treatment. 
However, the bloated animal should be kept under observation since 
the condition occasionally becomes -worse very quickly. 

If bloating persists or proceeds to a more advanced state, treatment 
may be necessary. Treatment consists in administering medicines 
that arrest the further formation of gas in the paunch and provoke 
the belching up of that which is already there. One pint of mineral 
oil or 2 ounces of aromatic spirits of ammonia or 2 ounces of turpen- 
tine diluted with a pint of cold water often bring relief. 

Probably the most desirable way of relieving acute bloat is to 
pennit the escape of the gas through a 6-foot length of smooth Mi- or 
%-inch rubber hose, one end of wliich is inserted far back in the 
mouth and carefully pushed down the esophagus an<l into the paunch. 
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With a little practice no (lifficully should lie experienced eettinB the 
end of tlic liose over the trachea and into tlic esophagus. ^ 

Should the formntion of gas proceed despite the medicines n 
lered. or after use of the storaacli tube, it is necessary to tnp ' 
paunch to permit the gas to escape. The paunch is tapped by 
of a trocar, which is a sharp-pointed instrument encased in a s icn 
called the cannula. The point of the trocar is placed at a spot on i 
left side of the animal equidistant from the last rib, the hip 
and the transverse processes of the lumbar vertebrae. The ban e i 
then struck sharply with the palm of the hand in the direction o 
the nglit knee of the animal. Tlicn, while the cannula is hep ^ 
place, the trocar is withdrawn, permitting the gas to escape slowly. ^ 
Applied research that looks most promising for the 
bloat 18 that in which antibiotics are being used in 
pasture supplements, including salt and mineral supplements, and 
in which specially prcparctl fats and oils are included in 
supplements or drinking water. Any material that must bo ^ 

in a pasture supplement has a dis.advantagc in that it 
the fcc<ling of a supplement, whereas the farmer may wi«h to m. 
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the most economical gains by the use of pasture alone. Materials 
that must be added to the drinking water can, of course, be used only 
when water tanks or troughs are used instead of ponds or streams. 

Day Versus Night Grazing. Many farmers who full feed their 
cattle during the summer confine them in the dry lot overnight and 
turn them onto the pasture during the day. Tlie object of this pro- 
cedure is to induce the cattle to eat as much grain as possible by 
holding them in the feed yard. 

Since cattle that are continually on pasture spend more time 
grazing at night than during tlie day, especially in hot weather, it 
would appear that confining tliem in the lot during the day, where 
they would have access to water and shade, and turning them onto 
the pasture at night might be a better procedure. These two methods 
of using pastures were compared at the Illinois station. A third and 
fourth lot, fed in dry lot and on pasture, respectively, were also 
included in the test. Grazing at night proved to be much the best 
plan of utilizing the pasture. Observations of the cattle disclosed 
that those confined in tlie dry lot during the day and turned onto the 
pasture at night usually grazed steadily for about 3 or 4 hours after 
they were turned onto the pasture, whereas the cattle pastured during 
the day usually sought the protection of an artificial shade soon after 
they were put into the field. The principal difference observed between 
the cattle pastured at night and those left on pasture continually was 
that the night-pastured cattle spent much time during the day lying 
in their well-bedded shed, while the cattle continually in the pasture 
stood most of the time under their sun shade. (See Table 396.) 

Groin Rations for Pasture-Fed Steers. Com is the usual grain 
fed to cattle on pasture. Its concentrated form makes it combine well 
with a bulky roughage such as pasture. Ground ear com is too bulky 
and unpalatable for cattle fed 90 non-legume pastures but is better 
than shelled com for cattle on sweet clover or alfalfa because the cob 
particles tend to reduce the prevalence ol scours and bloat. 

Owing to the relatively high percentage of protein in young grasses 
or legumes, the need for a nitrogenous concentrate is by no means as 
urgent with pasture- as with dry-lot fed cattle. Except for slightly 
higher daily gains resulting from a larger consumption of the more 
palatable ration, no important advantage is to be secured from feeding 
protein supplements to full-fed steers that have access to on abundance 
of fresh, high-quality green pasture. However, bluegrass and brome 
grass, as well as all legume forages, contain a much lower percentage 
of protein in midsummer than they do in the spring. Jlorcovcr, thej* 
are less palatable and consequently arc consumed in smaller amounts. 



466 


BEEF CATTLE 


Table 196 


A COUPABISON OF NiQHT- AND DAT-GbA 2INO FOB Ftn^D-FED CaTIXE* 


Kv. daily gain, lb. 

OonfinMi 

In Dry l.ot 

1.74 

On Pasture 
at Nigbt 

2.20 

OnPoature 

dunngDay 

1.99 

\v. daily ration 

Shelled corn 

12.3 

13.6 

12.4 

Soybean oil meal 

1.0 

1.0 

1.0 

Clover hay 

4.7 

1.9 

1.8 

Pasture, acres per steer 


0.25 

0.25 

Feed per cwt gain 

Shelled com 

706 

617 

625 

Soybean oil meal 

55 

45 

49 

Clover hay 

272 

86 

93 

Pasture days 


11 

■12 

Selling price per cwt. 

$11.75 

$12.25 

$12.00 

Return per head above feed costs 14 00 

25.72 

20. S6 


On Pasture 
Continually 
2.00 

13.7 
1 0 
0.2* 
0.50 


686 

49 

11 

24 

S12.00 

16.89 


• Illinois Mimoo. Report. Nov. 14. 1941. 

* Hay («d In dry lot 6 day* before marketlns* 


Table 197 


SnELtEo VB. Ground Ear Corn for Cattle Pm-L-FED on Pabturb 



Mixed Pesture* 

Cluegneet 

AlfaUat 


Shelled 

Ground 

Shelled 

€k>n> 

Ground 

Ear 

Com 

Shelled 

Ground 

Ear 

Corn 

Shelled 

Ground 

Ear 

Com 

Av. weight, lb 

660 

667 

|667 

,703 

709 

705 

708 

Days fed 

190 

190 

190 

133 

133 ! 

133 

133 

Av. daily gain, lb. . 

2 47 


2 19 

2 38 

2.08 

2 31 


Av. daiiy ration I 


15 9 1 





11.4* 

1 0 

Shelled corn . . 

Protein cone . . 

16 6 


15 3* 

15 0 

1 0 

13.2* 

1.0 

12 8 
1.0 

Alfalfa hay 

2 2 

2 4 

2 3 





Feed per cwl gain 







491* 


673 

663 

054« 

599 

635“ 

554 

Alfalfa hay 

90 

9S 

105 





Selling price per cwt 
Gain of hogs per steer 

$5 50 

$5 50 

$5 50 

63 

23 

66 

33 


• Npliraskn Mimeographetl Circufar 140. 
t lllinoie MimcoKTaphtsl lleport, 1934, 

^ Shell£*<l 
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For tliese reasons a protein concentrate should always be fed with 
the grain on grass pastures beginning about July 1 and on legume 
pastures about August 1, unless unusually favorable weather condi- 
tions delay the maturing of the forage beyond the usual time. The 
need for a protein concentrate during the summer and fall by cattle 
fed on bluegass pasture is well shomi by Table 198. Many feeders 
feed protein supplement from the start of the grazing period to make 
certain that they do not wait until the pasture is too dr)' before 
starting the use of the supplement. In such cases, and especially if 
the pasture is a legume-grass or straight legume, feeders may widen 
tlie usual 10-12 : 1 ratio of ground ear com to protein concentrate 
to 12-15 : 1 during at least the first two months of the grazing 
season. 

Turning Half*Fai Catfle on Grass. Cattle that have received a 
fairly liberal ration during the winter, so that they are half fat or 


Table 198 

Value or a Pbotein SurpLEUE.vT av DirrrREsr Stages or tee CiuziKa Period 
roR Steers Fed os Bloeorass Pasture 



Fint Frriod 

Smsd Period 

Total Period 


Afay S to 
Jan« 30 

Juty 1 (0 
October SO 

Afay 5 to 
October 20 


A». 

DsUy 

Ftrd 

Trr 

Cwt 

Ga<a 

A». 

Duly 

CUn 

reed 

Per 

C»l. 

Gkia 

A<r. 

Daily 

Gala 

Ftfl 

Prr 

Ot. 

Gala 

Missouri BuUctia No. 90* 

(Av. 4 trials) • • 

2 20 

013 

I 70 

1531 

i 07 


Com and C. 8. M 

2 27 

612 

2 05 

1332 

2.12 

833 

Missouri Mimeo. Rpts. 

(Av, 3 trials) 

Com only Ist 50 days •••! 



2 33 

771 

2 37 

037 

Com8:C. S. M. 1, last 112 days. ./ 
Com 8:C. 8. M. 1, 105 days 

2.44 

351 

2 30 

800 

2 30 

071 

Corn only Ist 50 daj-s [ 


330 

2 23 

820 

2 31 

007 

Com 12 :C. 8. M. l.last 112 days J 
Com 12 : C. S. M. 1, ICS days 

■ 

m 

m 

770 

2.47 

COO 


M.J a». A«r*.t I 
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Table 199 


Drv Uyr vs. P/stdrb fob Finishino Half-fat Cattle* 


Place Pinisbed 

tn Trial 

2dTrUl 

ad Trial 

1 Avenge 3 Trials 

Dry 

Lot 

Pa». 

1 Dry 

1 Lot 

Pas- 

ture 

Dry 

Lot 

Pa*. 

ture 

1 Dry 

1 Lot 1 

Paa. 


, lbs. 

1 lb*. 

1 lb*. 

. lbs. 

ihi. 

lbs. 

1 lbs. j 

lb*. 

Weight la Spring 

1 ISO 

860 

870 

, 875 1 

827 

SQ9 

1 853 1 

855 

Average daily gain: 




, 1 

1 


I 1 


litiDonth .. .............. 

1 306 

0 66 

3 16 

1 1 61 

237 

1.34 

1 3.20 

1.20 

2dmonih 

t 90 

205 

1 53 

1 1 41 ' 

1 35 1 

1 66 

1 61 ' 

1 71 

3d month 

1 01 

1 00 

1 as 

1 56 ' 

1 35 1 

1 38 

1 25 1 

1 31 

Total — flOdayi j 

1 65 

1.24 

1 71 

1 53 

1 69 , 

1.46 

1.68 1 

1 41 

Crain eaten per day: 









UtlOda^a 

U M 1 

8 n 1 

14 55 1 

10 !7 

16.00 ' 

14 50 

IS 15 ! 

n 00 

Total —JO days.. 

M 1 

n 84 . 

16 17, 

14 45 

16 74 I 

15 92 

16 65 1 

14 07 

Gum per lb cam* 









lit month 

7«0 

13 94 

706 

6 62 

6 95 

11 03 


10.53 

Total — 90 daj-j 

10 39 

9 55 

9 45 

9 45 

9 89 

19 <8 

9 88 

9 96 


* Indiana fiulletia 142. 


better at the opening of Uie grazing season, should be finished in a 
dry lot rather than on grass. To turn such animals on pasture will 
in all probability result in a marked decrease in grain consumption 
for the first 3 or 4 weeks while they are becoming accustomed to grass. 
This decreased consumption of grain, together with the “washy" 
character of the spring pasture, results in only very moderate gains 
for the first month or 6 weeks. In fact, it is not unusual for cattle 
under such conditions to show’ an actual loss in weight w'hen weighed 
2 or 3 weeks after leaving the dry lot. 

Should it be necessary to put half-fat cattle on pasture because of 
a scarcity of dry roughage, they should be turned on grass early in 
the spring wlien the grass first starts to grow, and their dry roughage 
should be continued until the grass is fairly mature. In this way the 
cattle become accustomed to the change in their ration very gradually 
and arc not likely to go off feed. (See Table 199.) 

Feeding Soilage or "Green Chop" In Dry Lot to Finishing Steers. 
Modem methods of hari’csting forages for silages are being adapted 
to daily cutting of forage for feeding in dry lot in the fresh state or 
as soilage. This system of utilizing legume-grass or legume forage 
is especially suited to operators of feed yards and to large fann 
feed lots. The following advantages of this system of har^-esting and 
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feeding summer forage are responsible for its acceptance by the larger 
feeders: 

1. Carrying capacity of pasture is doubled owing to more complete 
utilization of the crop. 

2. The quality of the forage is higher, by at least one government 
grade, over the same forage harvested and fed as hay, if harvested 
at the proper stage. 

3. The forage has a more uniform quality. 

4. Ration changes and adjustments can be made more accurately 
and conveniently. 

5. Less fence, shade, and watering equipment are required. 

6. The cattle expend less energy, since walking about the pasture 
is eliminated. 

7. Fewer cases of bloat occur, althougli soilage is Jiot a sure cure 
for bloat. 

8. Flies are easier to control in drj’ lot than on pasture. 

9. The process of checking cattle for disease, bloat, and other 
problems is simplified. 

10. Weeds and insect damage to pastures arc easier to control. 

11. Puddling and packing of pasture soil is lessened. 

12. Condition of haircoat is better in cattle fed in drj’ lot. 

13. Manure can be applied where It does the most good. 

Some problems arise in this method of feeding and some are scriou? 
enough to cause some feeders who have tried soilage to abandon the 
plan. The disadvantages of soilage arc: 

1. Prolonged wet weather makes Imiwcsting difiicult or impossible. 

2. Labor requirements are increased, especially in smaller operations. 
One study found that 0.4 man hour of labor was required per ton of 
fresh forage han'cstcd. 

3. Equipment costs arc high; machinciy costs aniountitl to $I.7r» 
per ton in one study. If silage-making etjuipinent is nln-ady on hand, 
iiowevcr, this c.xtra item of expense i.« small. 

4. Numbers on feed necil to l)c large — at Iea«t 100 lien<I or moiv 
in order to keep per head costs of lalwr and niaehincrj’ <lomi. 

5. Scouring is prevalent with this typi* of fee<l. 

G. Forage quality of rougluige consun»e<l may lic-corne fK)or if the 
crop becomes fibrous owing to ndvnnreif matunfy. Steere on p.-i-tun-** 
would selectively graze only the now growth, thereby consuming a 
more nutritious roughage. 

7. A system of feeding soilage is confining, in that fre«Ii forage 
mu«t be choppe<l daily. 
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lU'svilt.N of iIk' lowii iviKTumMUs* ri’iwrttHl iti 'PabU’s 2(K) iiinl 201 
sliow A\hftt cnii bo o.Npoctod from htc'crs l>oinK Imtidlcd tnulor two 
(liffcroiit progmm- for jw-turf forupi*. In poncnil, tin* con- 

tribvition ninclo to llio riilion by jKMurr fonipo \vn*» »l>out clotiido 
when it wa-* liarve>tc(l us soiluRo iii**U'iul of »s pa-lure in a ^tec•r 
program in wliicit tio grain wjw fed for 120 day**, followed by a 7."»-day 
full feed of prain in dr>* lot for both lot-. (Sec Table 200.) Profits 
per stwr acre no greater Ind more tteer;. could be fed per acn? of 
pasture. 

In a ooinpan-on iH-tween tsU‘cr^ fidl-ftHf on pa-tvjre and t'tccrH fcxl 
Jimited grain plus })a«ture forage harvi'-ttnl iw .-oHnge, the pasture 
made a verj* substantial eoulribulion towarxl the total feed nwals if 

Table 200 

CoMrAUJ«<>s or l’A<renK ano So>i.\o»: Wiies Stkkr* Wmu*. ((Uaiku 
OR Fcti Stituoi: tVfTOcHT {(HAfv nt(*« .\t.AT TO SemaffUiK 
(120 D.VJ?) Ast) Kei.i/»rru is Drt 1a>t for ?5 Dat<* 

(Averap* of 2 >rurj<) 


(•ratine Soitap* 



Xo PuppI 

Suppl. 

Xo Suppl, 

Pupjil. 

Xumlier of sU-cr?, 2 vr. 

K» 

15 

10 

15 

Av. imtial wcirIu, lb. 

778 

782 

807 

801 

Av. final nciglit, lb. 

1,183 

1.182 

1,180 

1,170 

Av. d.uly gun, lb 

I.SC 

1.81 

1.95 

1.97 

Av. feed con<umctl per 
steer daily. 

Pasture, bromcviilfnlfii, 

acres 

085 

0.85 



Clippings, bronjo-jilfalfa, 

Ib.t 



5S.2 

550 

Ground ear rorn, fb. 

8.4 

7.8 


7.1 

Hay, brome-alfalfa, Ib.J 

0.4 

0.4 


09 

Supplement, lb 

06 

1.8 


1.8 

Feed cost per rnt, gain, $ 

20 00 

22.10 

19.70 

21.40 

Selling price per cwt., $ 

23.16 

23.45 


23.10 

Margin/ateer over feed 

costs, $ 

22.13 

16.79 

23.25 

14.83 

Est. beef per acre, Ib. 

192 

161 

2S3 

1 5 T, )i.ay 

250 

1.5 T. hay 


Returns per acre of 


pasture, S 4X.00 40.42 

• Iowa Miscellaneous Publication AH 693, 1955. 

t Daily consumption during pasture season was 79 lb. per steer in the first year 
and 90 lb. in the second. 

} Daily consumption during RniAmg period was 3 lb. per steer in lx>th years. 
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Table 201 

Comparison qf Pasture ano Soilage Wren Steers Are Fuel-Fed 
ON Pasture or Limited-Fed Grain and Soilaoe in Drv Lot 


FOR 135 Days fAverage of 2 years)* 

Grazing plus Full- 
Feed of Com 

Soilage plus 
Limited Cornf 


No Buppl. 

Suppl. 

No Suppl. 

Suppl. 

Number of steers, 2 yr. 

IC 

IG 

16 

16 

Av. iiutial weight, lb. 

814 

S20 

820 

81C> 

Av. final weight, lb. 

1,123 

1,162 

1,125 

1,130 

Av. daily gain, Ib. 

232 

2.56 

2.33 

2 39 

Av. daily feed consumed: 

Pasture, hrome-alfaUa, acres 

0.25 

0.25 



Clippings, brome-alfaUa, lb. 



51.0 

49 2 

Ground ear corn, Ib. 

208 

20.1 

13 6 

13.4 

Hay, farome-alfalfa, lb. 



O.I 

O.I 

Supplement, lb. 


2.0 


20 

Feed cost per cwt. gain. < 

23.40 

23.60 

20.00 

22 70 

Selling price per cwt., | 
Afargin/sfeer over feed costs, t 

24.18 

24 8$ 

21.5S 

21.18 

21,29 

2S.4! 

35 30 

25 52 

Est. beef per acre, lb. 

14 

6 

39S 

310 


• Iowa Miscellaneous Publication All 603, 1055. 

t Ground car corn, 5 li>, jier steer daily during fiwt moDtJ*; 10 )b. wTonil monlJi, 
15 lb. third month, and a full fowl of ground ear corn thcn*afler. 


hnn’cstetl and fed ns sodage. Profits }wr stwr fwl wutc consulurahly 
higher than wlicn tlie pasture was gniml, especially if supplement 
was not fed. (Sec Table 201.) 

Finishing Cattle on Grass Alone. Comparatively few callle arc 
grazed without grain in the Com Belt with the exju'Ctaiion of selling 
them for slaughter in the fall. In only a few .section* of the Centnd 
States is the grass sufTlciently nutritious and abumlanl to put feeder 
steers in satisfactoiy' killing condition witbom tlie aid of gram. 7*lic 
common practice, when no grain is Iwl on pn.sture, i* to winter romc 
Stocker calves or to buy light sfwr^ in the sjinng. graze (hem until 
September or October, and finish them im cnni dunng ilio fall and 
e.ar]y winter In other wonN, the rattle are h:mdh*<l a* "starkers” 
during the summer a-* «cll ns in the pa-viou* winter, and gnmtb and 
development rather than a markeil improvement in «>mhinm an> tlr 
di^^ired results. Good to choice, thrifty st<-ei> ueighmg 500 to .(Mf 
IMnmds are the kin.I di-irml for tin-* puTO'e Tbm or m.-«lium He- by 
anmials, nuher than fie-hy aminaK nn.* preferrw .•iim t c.in « 
iHJURht w,tl, .lolhir. »ml inal.,. l;.rgor R.m- .vIk., tun,., I ..ul.. 
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grass. With good grazing conditions such steers improve greatly in 
appearance and usually grade at least one grade higher in the fall 
than they did the previous spring. If marketed when removed from 
pasture they are not, as a rule, fat enough to be sold for slaughter but 
are returned to the country for further feeding. This is especially 
true if the steers are yearlings. Choice quality 2-year-old steers often 
attain enough finish on excellent pasture alone to grade low to average 
choice as slaughter cattle. However, most feeders who graze steers 
of this age and weight prefer to feed for 30 to 50 days in dry lot in 
order to improve the condition sufficiently for the steers to grade still 
higher. Ordinarily the 10 to 15 bushels of corn or sorghum required 
are more than paid for by the higher selling price received. Choice 
steers such as the fleshy 2-ycar-olds in Figure 86 would be ideal for 
this short feeding program. 

Limited Grain Rations for Pasfure>Ped Cattle. The feeding of 
a limited grain ration to cattle on pasture is not n common practice. 
Unless they are moved from the pasture to the dry lot eacli day for 
feeding, some of the animals may not be at tlie bunks wlien the 
grain is fed and therefore do not get any. TJ)e more common practice 
is to feed no grain at all during the first 2 or 3 months wiiilc the 
pasture is palatable and nutritious, and to supply a full feed during 
the late summer and fall when grazing conditions arc less favorable. 
This plan has the advantage of utilizing the pasture when it is at its 
best, and of supplying an abundance of digestible nutrients during 
the period when cattle on even a limited feed of grain eat relatively 
little of the dry, unpalatable p.nsture. Another advantage of deferring 
the feeding of grain to the last half of the summer is that considerable 
labor is saved. 

It has already been mentioned that the feeding of some form of 
dr>* feed on legume pastures reduces the tendency to bloat. Ground 
car com or oats, fed in limited amounts, are quite cfTcctive for this 
purpose and at the same time serv'e as a source ol cnergj’ and as a 
n)oisture-al)sorbing agent in the digestive tract. This absorbent effect 
slows down the passage of the feeds consumed, wltich conceivably 
sliould improve digestibility and increase the absorption of nutrients. 
Thus if the pasture consists largely of succulent legumes, the linutctl 
feeding of groutul car com or oats, wliieh contain considerable fiber, 
seems justified although ndmittcclJy this recommendation is not h.iscd 
on extensive mscarcli. 

Supplementing Range Pastures with Small Amounts of Con* 
centrates. In the range st.atos tlic most commonly iHctl fi“e<i m 
times of extreme grass shortage is n protein concentrate, usually m 
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Table 202 

The Valxte of Protein Concentrates as Scpplements to Bluestem 
Pasture in Producino Grass-Fattened Steers* 
(3-Ypar-Old Steers; Average of 3 Trials) 


Type of Supplement 


Average, 

Grazing Period: 

Apr. 25-Aug. 12 (109 Daj-s) 

None 

C.S.Sf, 

Ground 

Shelled 

Com 

C.S.M. 
After 
Jul}' 3 

Av daily ration. Hi. 


3.4 

3.4 

3.3 

Av. daily gain 

2.19 

2.C2 

2 54 

2.47 

Av pelting price 

Av. net return over feed 

$23.1S 

$25.15 

$25.50 

$24.15 

costs 

45.23 

G1.22 

65.28 

58.25 

Av. dressing percentage 

S7.4 

68.3 

58.6 

58.1 

•Oklabonw Miscellaneous Publications 11, 

13, and 15. 




the fonn of “cako” or “cubes.” Tlicsc feeds arc usually scattered on 
clean ground at the rate of 1 to 3 pounds per head daily. Often they 
arc fed cverj’ other day at double the daily allowance in order to save 
fnhor and to insure that every animat gets at least a mouthful. 

Since range pastures frequently mature early as the result of dr>’ 
weather and are therefore low in protein, many ranchers feed cotton- 
seed or soybean cake during the late summer and autumn to those 
cattle which lhc>’ plan to sell in the fall. This practice results in 
heavier weights and higher selling prices per hundred because tlic 
cattle are more attractive to both packer buyers and Com Belt feeders. 
In iJim- trwJs ronducled nl the Oklahoma station, 3V& pounds of 
cither cottonseed cake or shcllcil com per head daily proved to !«* 
valu.able supplements to lilucsicm pasture. Also, a supplement fed 
after .luly 1 wa«i almost as effective as one fctl during the entire 
grazing season All three lots fed the supplements were much more 
profitable than the check lot wlnrli was fetl none. (See Table 202.1 
It is not likely that small amounts of concentrates give as favorable 
returns on rotation or iinprovcsl pasluivs av were secured at Oklahoma 
except during a severe drought when vci^- little grirn forage is 
available. If a Mipplement i« to l*e fill while pastures are still green, 
shclleil com is preferred to a protein eoneenlrntc on the ha.«i« of the 
Oklahoma exj*erinu'nts 

Self-Feeding Profein Coneentrofes on Range Pasture. The self- 
ft'dling of a mixture of cottoii-ee<l meal and salt to range cattle has 
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been practiced with apparent success for several years, especially in 
Texas. By varying the amount of salt in the mixture the desired 
consumption of protein concentrate is obtained. A mixture of 20 per 
cent salt and 80 per cent cottonseed meal usually results in the con- 
sumption of about 2 pounds of cottonseed meal daily by yearling 
steers on good range pasture. As the range grasses drj’ up and become 
less palatable it is necessary to increase the salt in the mixture to 
about 30 per cent of the total weight. This method of feeding a 
protein concentrate results in the consumption of far more salt than 
is needed by the cattle but no harmful results have been reported. 

Gains Made from Grass. Gains made wholly from good pasture 
are, as a rule, 60 to 75 per cent as large as the gains made by cattle 
on full feed. On good pastures that furnish an abundance of forage, 
yearling steers gain 1.25 to 1.5 pounds per day for the entire grazing 
season. Two-year-olds should gain 1.5 to 2 pounds per daj. Steers 
that have been poorly wintered and are very thin when turned onto 
grass make larger apparent gains, owing to the “fill ' taken on during 
the first month. 

The largest gains are usually obtained during June and July, when 
conditions for grazing arc most favorable. Earlier in tlio year the 
grass is too soft and “washy” to be highly nutritious or to permit a 
high intake of drj' matter. Later in the season it becomes drj- and 


Table 203 


. The ErrEcr or .Aon avo Co.sdition ort.v the Caivn Made o.y 
Pastvre AtX)VE 


Cl.vs of Cattle 

Thin aged sfeeiT 
Half-fat age<l t-teers 
Fat aged steers 
Thin 2-jear-olil 
steers 

Ilalf-fat 2-je.ar-old 
steers 

Tliin yearling st«‘er< 
Ilalf-fat jearhng 


Kans.-w Flint HilH Scetion 
(IT.S.D De pt. Hull- 

D-ays Acre- 



Southwestern Virginia 
(\’irginia nulJelin 2.>-S) 

DajTi Acre- Aver 

on age Total Dailv 

r.a.»- Jier Cain Cain 

ttire .^tJ-er (1h ) dl> ) 

4 


ISO 3 25 207 l.'.7 


jf.S 2.5 231 l.r> 
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Table 204 


Seasonai, Variations ik Gains Made on Pastors Ai^ne 



Missouri 

Bluesrsss* 

Illinois 

Bluegrus 

Alfalfa 

lllinoia 

Kansas 
Blue Stem 

Virginia 

Bluegraaa 

Source of 
Informetion 

Mimeo. Rpt. 

Mimeo. Rpt. 

Mtmeo. Rpt. 

Mimeo. Rpt. 

Kaceaa Giro. 
No. 97 

Virginia Bull. 
No. 164 



Totel 


Av. 




Av. 


Av, 


Av. 


Days 

per 

Days 

Daily 

Gam 

Dayt 

Daily 

Gain 

Days 

Daily 

Gain 


Daily 

Gain 


Daily 

Gain 

1st period 

2S 

42 0 

25 

2 2C 

18 

2.94 

28 

2.14 

28 

1 92 

31 

2.00 

2Dd period 

23 

22 7 

23 

1.90 

28 

2 93 

28 

2 37 

30 

2.33 

30 


3rd period 

23 

14 4 

28 

1.49 

28 

2 09 

28 

1.56 

31 

1.25 

31 


4th period 

28 

14 e 

28 

.89 

14 

1.63 

28 

.71 

31 

1.40 

31 

.53 

Zth period 

28 

9 C 

28 

2.23 

28 

2.36 

29 

.36 

32 

1.46 

15 


eth period 

28 

3.1 

20 

.75 

24 

1.33 

28 

.71 

31 

.20 



7th period 







17 

.29 

23 

-.55 



ToUl 

163 

103.4 

157 

1 80 

140 

2 16 

185 

1.32 

209 

1.15 

138 

1,94 


* Av«nie« «( 3 yean. 


unpalatable, as well as more indigestible, so that the cattle tend to 
eat and utilize little more than is required to maintain their weight. 
This reduced gain with the advance of the grazing season is largely 
responsible for the slower gain in younger cattle, as seen in Table 203, 
because their nutrient requirements are more critical than those of 
older steers. The data in Table 204 clearly show that gains after the 
third month of the grazing season are drastically reduced. Flies and 
extremely hot weather also arc responsible for the smaller gains made 
during the late summer and early fall. 

Green pasture is conducive to hca^'y "fills” at the time of shijimcnt. 
Such fills mean a large shrinkage during transit, as well as low dressing 
percentages at the time of slaughter. Cattle that are soon to be 
marketed should therefore be kept away from green, tender pasture 
for 4 or 6 days before loading. A substitute may be either feeding 
them hay in a drj’ lot or turning them onto a pasture that consists of 
relatively ripe, mature forage. 

Area of Pasture per Steer. Pastures varj’ so much in produc- 
tiveness that no definite statement can be made as to their cariying 
capacities. One acre of average rotation pasture is commonly regarded 
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ns the area necessarj* to pasture a 1,000-pound steer during a normal 
graring season. Lighter cattle require a smaller area in proportion 
to tlieir weight. Twice this area of bluegrass pasture is required, and 
improved pennanent pastures range in between, if they are on good 
soil. 

Wlicn cattle receive a full feed of grain, only one-third to one-half 
as much pasture is rcquirc<! as when the cattle are finished on grass 
alone. Some feeders use a minimum of pasture, feeding as many as 
SO yearling steers and as many or more hogs on 20 acres. A pasture 
so heavily stocked, however, becomes so thickly covered with manure 
as to render the grass unpalatable. This is particularly likely to be 
true of pastures adjoining feeding yards that arc used year after year. 
The presence of a hea\y growth of pasture under such conditions is 
not always proof that the cattle have an adequate amount of pasture. 
The same cattle turned onto an equal area, similar as far as grouth 
of forage is concerned but free from objectionable odors, might eat 
the grass doum to the roots in the course of 2 or 3 weeks. As previ- 
ously mentioned, grccn-chopping overcomes this objection. 

The pasture should be no larger than is necessary to insure an 
adequate amount of forage, as shown by the work of the North Dakota 
Experiment Station in cooperation with the United States Department 
of Agriculture.* In these trials, covering a period of 6 years, it was 
found that 7 acres of range pasture per steer produced larger daily 
gains than cither 5 or 10 acres. By obsen-ing the steers carefully 
throughout the day it was noticed that the cattle in the larger fields 
tended to spend more of their time walking about and less time in 
grazing than those in the smaller tracts. Steers in a 30-acre pasture 
walked 1% miles per day; those in a lOO-acre pasture, 3^6 “iles; 
and a herd of dairy cows in a 640-acre field of similar grazing land 
walked SY» miles.* 

Although these figures have little direct application to Corn Belt 
conditions where the pastures are relatively small, they emphasize 
the fact that cattle in large pastures spend a considerable amount of 
time and energy moving about on more or less aimless excursions. 
Anything that can be done to lessen this tendency, such as the pro- 
viding of water and shade in various parts of the fields, results m 
larger and more economical gains. . . . , • • j j 

A proper balance between cattle and available forage is indeed 
difflcnlt to maintain. Heary stocking insures the utilization of all 
available forage and a maximum gain per acre. However, under such 

^U5.DjV Department Bulletin 1170. 

* North Dakota Bulletin 154. 
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conditions the cattle get somewhat less than what they want to eat 
and consequently make less than maximum gains per head. On the 
other hand, if the rate of stocking is low enough to insure each animal 
his fill of choice forage each day, some forage, especially tlie less 
desirable plants and plant parts, will not be eaten. The result is 
maximum gains per head but low gains per acre. (See Table 205.) 
A happy medium, represented by moderate grazing, is the desired goal 
but it is often difficult to attain, especially during abnormal weather 
conditions which greatly affect the growth of pastures. 

Since legumes and mixtures of grasses and legumes grown in a 
3- to 5-year crop rotation are valued largely for the nitrogen and 
organic matter they add to the soil, they should not, if pastured, be 
grazed too closely or they wdll be of little benefit to the grain crops 
that follow. It is much better to stock them with only enough cattle 
to eat 50 to 70 per cent of the forage, leaving the remainder to be 
returned to the soil. Even permanent pastures such as bluegrass and 
bromc grass do not remain productive if they are grazed closely year 
after year. Under such unfavorable conditions the stand becomes 
thin and the bare spots are gradually taken over by weeds. A -weedy 
permanent pasture is almost unmistakable evidence of overgrazing. 
It is believed that the rates of stocking recommended in Table 206 
prevent overgrazing except during extremely dry years. As a result, 
permanent pastures become better with the passing of each year and 


Toble 205 


Effect of Rate of Stockjno upon Gaik 
PER Acre and Gain per Head* 



Overgrazed 

1 Moderately Grazed 

Uodergraied 


Area 

Cam 

, Cain 

Area 

1 Gain 

1 Gain 

Area 

Gain 

Cd. 


per 

per 

per 





per 

per 


Head. 

Acre, 

1 Steer. 








1 .eras 

1 lb 

1b. 

acrea 

1 lb. 

1 lb. 

aerea 

lb. 


1946 

1 87 

36 

67 

3 2 

49 

1 156 

5.4 

1 33 

180 

1947 

2 03 

68 

138 

3 4 

39 

134 

6.2 

28 

140 

1948 

2 03 

95 

193 

3 4 

69 

1 234 

5.2 

1 48 


1949 

2.03 ' 

52 

105 

3.4 

49 

163 

5.2 

38 

194 


■ 

m 

m 

m 

m 


B 

37 

102 


* Kkosu, Ft. It«yf Etmtion Ilciiorti, 1947-1990. 
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Table 205 

Recomiiended Rate op Stocdno Beep Cattle Pastuhes in 
Nov-Rasob Areas* 

(Acres per Head) 

L«gumc3 or MumI 

Permanent Grasses Grasses and Legumes in 

Unfertilized Botatioo with Grain Crops 


1. Pasture only 

Yearlmgs 

2-Year^ds 

yeirlinga 

2-year-OIde 

a. Entire season 

b. Until Aug. 1, then 

1.5 

2 25 

1 0 

1.5 

removed to dry lot 
2. Full fed on pasture 

1.0 

1 50 

0 CG 

1 0 

a. Entire season 

0 5 

0.75 

0 33 

0 5 

b. After July 1 

1 0 

1.50 

0 CG 

1 0 


• For soils of average fertility which will produce 40 to 50 bushels of corn or 1 tons of hay lo 
average season. 


rotation pastures add large niuounts of both nitrogen and Jiiimus to 
the soil. Stocking rates for the range area var>’ so much with rainfall 
and type of vegetation that local specialists sliould be consulted os 
to recommended rates. 

Cattle Gains per Acre. Gains secured from improved pastures 
during recent years have been so high ns to disprove tlic statement 
that the level lands of the raidwestem fann belt are too valuable to 
be seeded to pastures for beef cattle. (Sec Table 207.) It is not 
difficult to show that an acre of pasture, which puts 300 pounds of 
gain on a vearling or 2-ycar-old steer each summer returns ns much 


net profit per j'car as an acre of 80-busheI com. 

The most surprising fact disclose<l by the pasture experilncnt^ 
listed in Table 207 is that the proiluctivcncss of pastures spcms to 
bear little relation to the nalur.al fertility of the soil.^ For example, 
pastures established on thin, eroded land at the Dixon Springs, Illinois, 
station have been somewhat more productive than tliO'e at Trlwna 
on level, brotvn silt loam. Part of the difTerence may be explained 
by tlie longer grazing season, but the principal difTerence apiH-ai> to 
be that tlic legumes encounter less com|HMition from the gni^sc-s on 
the poor soil and therefore con.>*titute a larger iKTcentage of the avail- 
able forage. Obvioudv much heavier application- of fertilizers 
principallv limestone and pho-phatc. on- reqmnd on the fKXir sod 
in preparing it for seeding Abo more* InlKir i- u^u.ally re<,mn-jl to 
clear the land of brudi. to fill in pdlie^. and to con-tn.cl hnid. dam- 


to control ero-ion. 
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Table 207 

Gai\'5 Secured ter Acre of Imfroved Pasture 
When Xo Concentrates Are Fed* 


LcwtioD KindotFomse Period Ciftned Graigd 


Ontful ^tl*souf^ 
(Columbia) 
Sortbnrat ^tul»oun 
(lAthrup) 


North* rat iDdlmna 
(Upland) 

Crntral Illinois 
(Uibana) 


Kiuthrrn IlUrw^ 
(Diion Spnna) 


Honda (FrenUilra) 


Dlursrass 

niucBraas-loapodeia 

tVbral-lo«i>r<lraa 

Blue(rras»-*«prt dorer 

niurgraas-ladino 

Alfalfa-timoth}' 

BlurBran 
IlluoKrass 
IlIurKra»*la<lioa 
Ilrome eT*.**»-t4din<» 

Bromo rra-as-allaUa 
AlfaUa 

dotcr, Sod >'nr 
llasa Bililur*. Sod >f*r 
Baax miituret 
Buie imiltire ^ alto fnnie 
Bade iniilurv + bromo grao* 
Bailie tniiture -f errhard itnMi 
Basie ffliTturc ^ bloearam 
Ladino. (imothy, red closer, alta 
(meiie 

bt Aucuitine grass 


Mav«-Sept.2r 144 

May b-Sept. 27 144 

Apr. 21-Jutie 25 
July 27-Aiig. 31 01 

Apr. 27-Ort. 4 160 

Apr. 27 -Get. 4 160 

May b-Ort. 14 162 

Mayb-Oct. 14 162 

Apr. Ib-Sept. 20 Ib^ 

Apr. Ib-Sept. 20 15S 

Apr. 13-Nov. I 202 

May 6-Sept. 23 140 

May fr-.\iig. 2 bS 

Apr. 30-Nov. I IM 

Apr. 20-Nov. 25 210 

Apr. 20-Nov. 24 216 

Apr. 20-Nov. 24 216 

Apr. 20-Nov. 24 216 

Apr. 2 &-S 0 V, 24 218 


3W 


* lV>iirn> of data mitnengnphed repurta of ata'e experiment ataliona. 
t Basie mixture ipiiund* per acre) ladino 1. timothy 4. red top 3, alfalfa 4. Wpedeia 5. 
t Threei-yrar aserage. euinbitied gains of cattle and ahrep. 


pounds 

216 

279 

313 

315 

359 

264 

19S 

160 

329 

304 

342 

3<3 

220 

416 

277 

325 

364 

S3T 

296 


bA4t 

1.004 


BeWer Mclhodi of Utiliilng Postore. Mnny ciittcrcnt methods of 
ulUizinR pastures in tliu finishinp of entile nre in use, cnch of whirn 
proh.ably more or less merit for n given situation. Farmers uno 
imvc n ron«i(icmble nren of pasture land do well to study critirnn.' 
llicir present u-o of jiastures, since pa«ture» can easily be more of « 
liability th.an nn ni'-ct in lHt*f production. In fact, n c.allleman o 
much ex|KTifncc ami a clo«o ob-erA’cr of other freden’ mrlbotls once 
made the statement tbal “inexperiencetl fcetlert have lo«t more monej 
ir>*inp to u«e pa«tun*s to s.avc a little feetl than pa-tures have over 
made for tho«c few fwilers who know how to u-e tliem wisely.” Tl'*" 
11 an excellent .itatcmenl of the situation anti empha«ire^ the fact that 
summer-fei'tling cattle on pa«ture is in many re-ja'ctH a mom tlmifud 
la«k than winlcr-fmimg in the dry lot in so far a- profit* ntF 
coiicemet!. 

Apjiamntly one common error in the tnanriRenient of pa-tun** i' n ’ 
attempt to u-e the avndalile patluru in n rattle-h'etlmc entrrj»n*'- 
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that would succeed as well cr even better without it, instead of 
adopting a plan of feeding that seems to offer the best opportunity 
to use the pasture efficiently. This practice is merely another instance 
of the necessity of fitting the cattle-feeding program to the available 
feed supply. 

Cattle that are full-fed grain on pasture throughout the spring and 
summer use too small an amount of grass to make this plan of feeding 
satisfactory from the standpoint of utilizing comparatively large areas 
of pasture. If the pasture is stocked sufficiently heavily to consume 
most of the grass, that is, 2 to 3 head per acre, the number of cattle 
required may be greater than the supply of com available on the 
farm will finish satisfactorily. 

A study of the monthly gains of cattle on pastures given in Table 
204 discloses that pasture is at its best in spring and early summer. 
Consequently it should be utilized at this time if the greatest returns 
are to be realized from a given area. To stock a pasture in the 
spring with only the number of cattle that it will carry through the 
entire season with average weather conditions is to permit a great 
waste of forage througli failure to harvest the grass when it is most 
valuable. Too heavy stocking at any time during the grazing season 
results in little or no gain, since all the available grass is used for 
maintenance and none for production. Consequently, the logical thing 
to do is to stock the pasture wHli tlie number of cattle that insure 
the consumption of the forage at about the rate it grows at that time 
of year, This means stocking the field fairly heavily at the begin- 


^ing, perhaps 2 or more head to the acre, and removing animals from 
time to time to supplementary pastures or to the dry lot where they 
are put on a full feed of grain. This system of grazing has been used 
at the Illinois station with quite satisfactoiy results, as is shoTMj by 
the fact that the gains from pasture alone have averaged 295 pounds 
an acre over a 5-year period. Harvesting a portion of the abundant 
early spring growth in the form of hay or silage is another practical 
means of balancing grass supply and cattle numbers. 

Rotafion Grazing. The dhnding of a pasture into two or more 
small fields each of which is to be grazed in turn is frequently 
recommended. Such a plan of grazing has been successful on daio' 
farms where the cows normally .are driven to and from the pasture 
twice daily. However, it lias several disadvantages from the stand- 
point of the beef producer. Among them arc (1) the expense of 
constructing extra fencing and proriding water and shade (2) the 
tendency of the pastures that are deferred in tl.e sprmg to be coarse 
and unpalatable by the time they are necdcii, and (3) the slomie.s 
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Table 207 

Gains Secured per Acre op liirsovED Pasture 
When No Concentrates Are Fed* 


Uaj"* 

Location Kind of Fora^ Period Graicd Graacd 


Central Missouri 
tColumbia) 
Norlliwcat Munouri 
(Lathrop) 


Northwest Indians 
(Upland) 

Central Illinois 
(Urbana) 


Niuthem lllinou 
(UitoB Ppnacs) 


noritU (ErpTflKlM) 


niuccrass 

M»V 6-Scpl. 27 

niufRrass-ltwpsdfiB 

M*r 6-Sopt. 27 

WhcBt-lc'pedcia 

Apr. 21-June 26 


July 27-Au*. 31 

niueifr«.<«.«wr«t d»ver 

Apr. 27-Oct. 4 

niucRrs-Di-UdiDo 

Apr. 27-Oct. 4 


May 6-Ocl. 14 

niucemu 

M«y 6-Oct. 14 

niuCKTSS* 


niucKrBm-tsdiQO 

Apr. 15-Stcpt. 20 

Ilrome RrAsw-Udino 

Apr. 15-Spp(. 20 

nromc RrMs-sIfslfa 

Apr. 13-Xov. 1 

Alfslfs 

May 6-Sppt. 23 

Swfct cletsr. 2ttd >car 

May 6-Aii|t. 2 

IUm niitlure.3R<t>r«r 

Apr. 30-Nov. 1 

RmIc mitiuret 

Apr. 20-Nov, 25 

Ewir miKiire + sli* fnnis 

Apr. 20-Nov, 24 

IUri« (ulxturc 4- bmmr tnM 

Apr. 20-Nov. 24 

lluic tnitlur* + orthtnl (cms 

Apr. 20-Nov. 24 

lt««ic Buiturc 4 bluncraw 

Apt. 20-Nov. 24 

l^dirui. timoiti>. ml Hoter. bIib 


frsnir 


8t Aiirwticu> KrB«« 



144 

144 

01 

160 

160 

162 

102 

156 

15S 

202 

140 

8S 

1S5 

210 

21H 

216 

215 

216 


* (tourer ol data mimroieaphed reports of aU’e eiperiment stations, 
t lU*ie iniitiirr (pounda per am) ladino 1. timeth)' 4. red lop 3. alfalfa 4. lerpedesa 6. 
t Tbrfe^jTar arerace, mmbined csirw of rattle aod sheep. 


Gains 
per Acre 
pounds 

216 

270 

313 

315 

350 

264 

106 

160 

■K') 

304 

342 

363 
220 
416 
27T 
335 

364 
317 
C-Vl 

S64t 

1.004 


Betier Methods of UtMIxIng Pasture. Mnny different method^ of 
utilirinp pii«turc}« in tlic rmtoliiiif; of entile nre in upc, each of which 
probably has more or Icm merit for n piven situation. Fanners who 
have a consnlerable area of pasture land flo well to study criticall.' 
tlieir pre.-cnl use of pasture.*, Pincc pasture.* can easily be more of a 
liability than an n««-ct m lieef production. In fact, a cattleman of 
much cx;>cricnce and a clo-ie obsen'cr of other fetNlers’ methods once 
matle the statement that “inexiHTicncctl feeders have lost more mone> 
trv'inp to u^e iin-ture* to save n little fiNNl than pasture.* have ever 
made for llio«e few feeders i\ho know how to u<-e them widely.” 7*^”* 
16 an cxccUenl statement of the situation and emphasixes the fact that 
summer-feetlinn calllc on pasture i* m many n'^jK'Cts a more diflicuU 
la-ik than ivinlor*fcetImK in the dry lot in so far h« profits nre 
eoncemetl. 

Apparently one common emir in the manuitemenl of pa«tun-« i* a 
attempt to u*e the availalde paiture in n ratth-feetlinR entrn>n*'* 
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Tabla 209 

Methods of Utiuzing ak Alfalfa Caop Through Beef Steers* 


Pasture Lot® Dry Lots 


5-Day 

Strip 



Rotation 

Graz- 


Soil- 

Grazing 

ing 

Hay 

age 


Number of steers 

9 

9 

10 

10 

Days on test 

132 

132 

132 

132 

Initial weigiit, lb. 

650 

565 

574 

532 

Av, daily gain, lb. 

1 79 

1.64 

145 

1.73 

Feed consumption per liead per day 

As Jed 

Alfalfa, lb. 



21.4 

69 0 

Oat hay, Ib. 

47 

49 


3.9 

Dry basis 

Alfalfa, lb. 



18.9 

14.1 

Oat hay, lb. 

4.2 

4.4 


35 

Dry matter ner cwt. 

gain, lb. 

Beef production per acre, lb. 

689 

739 

1,303 

856 

1,017 

1,080 

Percentage of soiling 

64 

68 



Percentage of rotational grazing 

100 





* Journal of Animal Saence, Vo! 15, p. 64 (1956). 


moisture content. This fact is especially true of legume forages such 
as alfalfa and the clovers. Cattle turned onto such pastures when 
the forage Is only a few inches high usually scour badly and make 
little if any gain. Indeed, they may even lose weight, unless they 
have been wintered on poor rations Much better results usually arc 
secured if graring is deferred until the plants have made a good groirth 
of both roots and tops and have had tune to store an appreciable 
amount of dry matter in the stems and leaves ( ee a e . 

The deferring of graring in midsummer by removing the c.a 
from a closely grazed pasture and returmng them perhaps " 'ma' 
numbers, after the forage has made a good growth is an important 

Station has conducted f ^ 

Lrt^twSS^rpSttTsoTLtsta^^ 

somewhat from rotation U„t„,oe methods of grazing 

Nebraska, and Illinois stations, where 



BEEF CATTLE 

482 

^vith vvlncl, cloudy grazed pastures recover if tl.e 7““'" 
able for the growth of forage. Experiments carried on at the Indiana 
station indicate that rotation grazing of permanent pastures on which 
only mineral fertilizers have been applied results in less than 5 per con 
increase in production and therefore is unprofitable. If the rotation 
grazing of pennanent pastures is to lie practiced, a carefully worked- 
out plan of fertilization with nitrogen should be followed, which vi 
insure the quick recovciy of the pastures after the cattle are removed 
Rotation grazing may be uscrl successfully with rye, alfalfa, a i 
clover, Sudan grass, and other crops th.at nonually produce a heary 
second growth after they have been closely grazed. Table 208 illus- 
trates the effect of type of pasture upon the advantage to be cxpccte 
from rotation grazing. 


Table 208 

Eftkct or UoTATios Craziso oroN Cattle Oaisr ter Acre* 


roniRp OfMCtl 


Numljcr 
of Ycar^ 
AvcriRCfl 


Fertilizer 

A|)|>no<i 


Total Gai»« per Acre, 
j>ounj'‘ 

Cotilinuour Tlotation 
ClrazinR Grazing 


IVnnani-nt hlurgraw 
AU»lfu>tlmuUi> 


Llmr, I*, ami K 
Lime, 1’, and K 


215 

180 


224 

21G 


• rufduc Vnivmilj Agronomy Mim<*ogru|)h, AY-35A. 


Strip Grazing and Soilage. Cnlifom'm studies reported in Ta > e 
209 give tome interesting comparative ilatn on liifTcrcnt methot o 
harvcrtmg an alfalfa crop tlirough beef steers. Tlio strip grazing 
cotilrollnl by an electric wire so n« to provide a 2- or 3-foot strip 
aero-’' tin* field once or twice <laily. Although oat hay ^ 

minimize the danger of bloat, one steer from the soilage lot was lo-t 
from thw cau-e In spite of tlie one death lo«s in the soilage lo , 
however, bloat wa« more of a problem in the pasture Iot.«. 
grazing of tlii** sort, it should Ik* mentioned, is (luite common.' 
pniclic<tl in Great Hrilain and northern Kurojic where pasture utiliz.i* 
tion i* highly devolo|K*<l. . 

Deferred Grazing. Many pa'^tim*'* are grazed so early m 
spring that the gra«« hn« no opportunity to huihl up root re-erM"* 
liofore the leave«. when* the fooil nutrients an* elnlHinitml, are eatm 
off by the cattle in their search for a bile of gn-eti forage. The fm^^^ 
value of early spring iia'turage low iK-raUM* of the ver>' i‘K ‘ 

•nifitur t’norr-ily AeT«m*fny Miiw^raj.h. AV-llA. 
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2 pounds of legume hay, 1 pound of protein concentrate, and 4 to 5 
pounds of shelled com per head daily was found to be excellent for 
this purpose. Omitting the shelled com from the winter ration was 
found to be ad\asable with heifer calves but not ndth steer calves, 
since steers wintered only on sorghum silage and hay lacked sufficient 
finish to sell satisfactorily the next fall. 

2. Graze on pasture without grain for approximately 90 days, or 
ilay 1 to August 1. Although these were the limiting dates in all of 
the Kansas experiments, results obtained at other stations indicate 
that the condition of the pasture should be taken into consideration 
in deciding when to begin and end the grazing period. Obviously 
nothing is to be gained by leaving cattle on a pasture that does not 
furnish enough feed to insure reasonably good gains. 

3. Full-feed in dry lot for 100 days, or approximately August 1 to 
November 15, Various other plans of feeding were tried, but none 
was found to be as satisfactory as this. Steers fed on pasture during 
the last 100 days did not gain as fast as those removed to the dry lot 
and then sold for a much lower price. Other plans involving various 


Tqble 211 

The Kansas Method of Utiuizino Pastdbe in Finishing Yearling Cattle* 
Standard Plan: Winter well; graze 90 days; full-feed 100 days in dry lot 









rinen. 


Winter 

ur« 

Gam 


Selims 


Fed 

Compaiuan of Standard 

Gain 

Gain 

While 


Pnee 

Margin 

per 


136 

90 

Full-Fed 

ToUl 

per 

per 


Therefrom (3-yr. averages) 

daya 

day* 

Gram 

Gam 

Cwt. 

Head 

(bu ) 

(1926-1929) 









238 

98 

230 





No corn fed lo winter 

183 

123 

263 


14 53 

40 54 


(1929-1932) 









270 

91 

235 




39 


268 


232 


833 



Full-fed on pasture after Aug. 1 

269 

93 

371 





(1932-1936) 





7.75 

4 00 

37 

Standard Plan 

Fed 60 days on pasture after 

240 

93 






Aug 1; last 40 da3^ in dry 
tot 

236 

93 

350 

570 

7 42 

3 01 

37 

(1933-1937) 

Standard Plan 

Winter gram ration discon- 

231 

90 

305 

sse 

10 35 

10 17 

38 

tinued gradually dunng first 4 
weeks on pasture 

229 

104 

3M 

589 

9 73 

5.87 

39 





597 

JO 20 

3 64 



219 

131 




• Kbiis&s txpenm»ot SUtion Mim«<>*T»ph«d Report. 
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Table 210 

Comparison of Earlt and Deferred Grazing* 


(Yearling Steers) 




Early Graimg 
(5 Acres) 

Deferred Graiing 
{10 Acres) 




'fiimhcr 



Number 

Area 




of 


A. D. O. 

of 

per 




Cattle 

Head 


Cattle 

Head 


Apr. 23-May 11 

18 

10 

0.5 

1 23 




May ll-May 28 

17 

10 

0 5 

0 12 




May 2S-June 22 

25 

3 

1.7 

1.13 

14 

0.7 


June 22-July 20 

28 

3 

1.7 

1.19 

16 

0.6 


July 2a-Aug. 17 

28 

3 

1.7 

1.07 

1C(4)“ 

0. 6(2.5) 

1.4'J 

Aug. 17-^pt. 14 

28 

3 

1.7 

0 48 

4 

2.5 


Sept. 14-Oct. 12 

28 

3 

1 7 

2.62 

4 

2.6 


Oct. 12-Nov. 1 . 

20 

3 

1 7 

0 

4 

2.5 


Total time grazed 


172 days 


)57 liiyn 


Total cattle days 



821 


1 1310 


Cattle days per aero . . 


1C4 



131 


Total gam 



SOOlb 


23C0 Ib. 


Av. daily gain 



097 



1.80 


Gain per acre 



ICO 



236 




1 








• Illinoh Mimeograplictl Ucport. 

• Sixteen etcers until Julj’ 28, ami 4 ptecrs thercarter. 


have been used, are so similar to those obtained in Kansas ns to leave 
little doubt that the plan of grazing recommended by the Kansas 
station js well suited to all pasture forages that produce their heaviest 
growth in tlic spring and early summer. 

The object of the Kansas experiments was to detennine the best 
method of using pasture in the finishing of beef calves purchased in 
tlie fall and marketed approximately a year later as fed yearlings. 
Some of the different melhoils of feeding and grazing used are shown 
in Table 211. The following plan almost always proved to be the 
most profitable: 

1. Sleer calves winteml sufficiently well to gain 1.3 to 1.5 iwund'* 
Q day. A ration consisting of 1C to 20 pouncN of Atla« sorgo silage, 
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Table 212 


The Missouri Plan or Utilizing Pasture in Producing 
Finished Yearling and 2-Year-Old Steers* 



Fftt Yeariizias* 

Fat 2-Year-01ds» 

Leo^h ol 
Period, 
d&ya 

pounds 

Percent&ge 

of 

Totsi 

Length ol 

pounds 

Pereentaga 
of Total 
Gains 

Initial weight 


(577) 



(430) 


Gain: 1st winter 

140 

167 

29 

127 

130 

15.6 

lat summer 

170 

225 

39 

221 

282 

33 8 

2nd winter 




125 

110 

13 2 

2nd summer.. .. 




169 

201 

24 1 

Full fed in dry lot 

84 

185 

32 

51 

111 

13 3 

Total 

304 

577 

100 

693 

834 

100 0 

Final weight, pounds . . 


1154 



1264 


Av. corn fed, bushels 


25 3 



17 2 


Wt. of live cattle pro- 







duced per bushel of 







corn fed, pounds*. 


45 






* Missouri Livestock Feeders’ Day Progress Reportx 7 and 10 

* Average of 2 years. 

^ Average of six lots 

* Not including corn in silage 


legume hay, 45 per cent in the summer on pasture, and 25 per cent 
during the finishing period in dry' lot. The cost of gitins has been 
remarkably low. 

Some of the cattle in the Missouri experiments have been carried 
over the second winter, grazed the following summer, and sold in the 
fall as 2-year-olds after a feeding period of only 6 or 8 weeks 
Approximately 85 per cent of the 825-850 pounds of total pm has 
been made from roughages and pasture, and only 15 per cent from the 
com and hay fed in the dry lot. (See Table 212.) 

The Dixon Springs Plan. The University of Illinois, at the Dixon 
Springs station located in the badly eroded hilly area in the southern 
part of the state, has compared several methods of utilizing p,astiires 
witli home-bred calves One plan, iihich has given cpcl lent results 
differs from the Kansas plan only with respect to the finishing period 
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combinations of pasture and dry-lot feeding were also inferior to the 
standard method. 

As stated above, the Kansas plan of using pastures has been success- 
fully used at the Nebraska, Missouri, and Illinois stations. Its chief 
points are: (1) the cattle are wintered in such a way as to make them 
able to use pasture efficiently the following summer; (2) the grass is 
grazed at the stage of growth when it is most palatable and nutritious; 
(3) when the productive season of the pasture is over the cattle arc 
removed to the dry lot and full-fed for the late fall market, which 
usually is a good season to market grain-fed yearling steers of good 
quality. 

The Missouri Plan. Many valuable grazing experiments have been 
carried out at the Missouri station to compare different methods of 
utilizing the pastures of that state. The plan found to be most satis- 
factory' differs from the Kansas plan principally in the kind of 
pastures used and in the length of the finishing period in dry’ lot. 
Fall-son-n wheat, blucgrass, and Icspedeza pastures, usually grazed 
in that order, have provided good grazing from about April 15 until 
October 1, or for 6V2 months. As a result of the long grazing season 
the period of dry-lot feeding has often been reduced to 60 or 70 days. 
Usually 550 to COO pounds of gain are made by each steer, wliicli is 
fed 20 to 30 bushels of com, excluding the com in the silage. About 
30 per cent of the total gain is made during the winter on silage and 


FIG. 17. Good Rradc ►tooirrs on ifraw without prain. Such I'trors woutl tx* 
for n IiMvy fot^I of com nliRo fotlowfi) hv n »hort frr*! of ittnin. (Atncn'cnn 
Hereford A^vwiation ) 
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Table 214 


Steer Management Program 9 UirtraNa Crops Produced n Typical 
Cohn Belt Rotation Cropping Systems* 


Calves 


Light Yearlings 


1953-64 1954-55 1955-56 


Days on test 
Av. pay weight, lb. 

Laicf down price/cwt., $ 
Adjjtstment and gleaning 
phoie 

Ration 

Av. final wt.^ lb. 

Av. daily gam 

Investment per cwt. 
steer to date, $ 
TFinfen'nff phase 
KatioD 


Av. final wt.^ lb. 

Av, daily gam, lb. 
Investment per cwt. 
to date, S 

FulUfed on pasture phase 
Ration 


Stocking rate 
Av. final wt.^ lb. 
Av. daily gam, lb. 
Investment per cwt 
steer to date, S 
Final dry lot phase 
Ration 


Av. final wt., lb. 
Av. daily gain, Ib. 
Investment per cwt 
steer to date,t $ 


354 

436 

20.68 

357 

476 

23.43 

371 

559 

22.13 

11/6-12/2 

25 days 
mixed haj' 

435 

recovered 

shrink 

10/28-11/17 

21 dav-s 
mixed hay 

476 

recovered 

shrink 

9/7-11/7 

78 days 
new seeding, 
corn stalks 
654 

1.22 lb. 

21.33 

23.84 

2100 

12/2-4/14 

133 days 
oat silage 
hay 

3 51b gr. 
shelled corn 

666 

1.74 

11/17-^/21 

154 days 
oat silage 
hay 

3 0 Ib. con- 
centrate 

668 

1.24 

11/17-5/8 

173 days 
oat silage 
hay 

2 0 Ib. gr 
shelled corn 
849 

1.13 

18.42 

21.18 

20 S3 

4/14-9/1 

140 days 
pasture 
gr. ear corn 
prot. concentrate 
3 head/acre 

945 

2.00 

4/21-8/25 

126 days 
pasture 
gr. car com 
prot. concentrate 

3 bead/acre 

086 

2 52 

5/8-9/13 

128 days 
pasture 
gr ear corn 
prot. concentrate 
3 head /acre 

1,131 

2 24 

18 64 

2003 

18 58 

9/1-10/27 

42 daj^ 
er. ear com 
hay 

prot. coDCentrale 

1.065 

2.15 

8/25-10/20 

56 days 

gr. shelled com 

hay 

prot. concentrate 
1.093 

2 02 

1.131 

19.10 

21.67 

19 81 


t Bn»d“on'fiS'raeht of S5 per head. 

FeJd®pSes“ S ™?cor'n: S h.y. KO per u,„; protein eonoentro.e, 

per ton; oat silage, $7.60 per ton. 
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diirinj; the huc summer nnd {all. At the Dixon Springs station both 
yearling and 2-ycar-old steers arc full fed on late summer and fall 
pasture, ^^hcreas at the Kansas station they arc fed in drj* lot. 
Lcsjwleza and ladino clover, either alone or in mixed seedings, are 
excellent forages during August, Septcmlier, and October, and their 
i-alue Tvouhi jwt ho utiVizofi if they were not grazed JieaviJy during 
these months. 

Yearling and 2-ycar-oJd steers which were marketed directly from 
pa'^lure in October without being fed any grain have nUo been 
includc“<l in the Dixon Spring." te^ts. The younger cattle have usually 

Table 213 


McniOD^ or Utiijiino Px’rriniK.H at tjie Dixos Srmsos 
l^xrriuur.vT Station is Sofnicas fLijsoK* 



fluM Yr«ri>nc< 

1 

M S'YrirOIJi 


f'ttU r«<i 1 
jco l)»r» 1 


lull >'r.l 

91 I><» 

KFi 

01 TuluN 

! 

T»<4] 

1 r... 1 

T«ul 

Toul 1 

1 
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chapter 23 


Rations consisting only of natural feedstuffs, both har\’ested feeds 
and pasturage, can be quite cflicicntlj' converted to animal gains when 
properly combined. Rates of gain which were considered nonnal a 
decade or so ago can be made on such rations without the addition of 
complex supplements or feed additives. Recent developments in 
ph5’siologj' and ruminant nutrition, however, are causing the gain and 
feed conversion figures of a decade ago to become obsolete. Pro- 
gressive feeders today would not think of feeding cattle without 
taking advantage of tlie stimulus supplied by certain of the ration 
additives or treatments discovered through recent research. Some 
of these new developments are so recent as to require further testing 
before recommendations can be made concerning their use. Those 
whfeli have been quite thoroughly tested are discussed below. 

Hormones. The greatest development in beef cattle feeding and 
management since the establishment of the need for protein supple- 
mentation is the development of practical methods of utilizing synthetic 
or manufactured hormone-like compounds. 

Dicthylstilbestrol, generally referred to ns stilbestrol, is a synthetic 
estrogen-like compound which has many of the physiological prop- 
erties of the female sex hormones. It is the most important of the 
hormone or hormone-iike maten'afs currently in use Its action on 
the animal body is similar to that of the natural sex hormones, both 
male and female, in several respects. First, growth is stimulated in 
immature animals. This growth, as growth nearly always is, is 
accompanied by economically important improved feed conversion. 
The increased grow’th results m a corresponding increase in the pro- 
tein or lean meat content of the animal or carcass, with a corresponding 
lessening of external fat content or rind. A second effect of the use 
of dicthylstilbestrol is that certain side effects or secondary sex 
characteristics develop in the animal w’hich may detract from the 
on-foot evaluation of the live animal. These side effects are more 

4»1 
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evident in the early stages ot the feeding period and may 
disappear by the time the feeder cattle are ready tor markeh the 
most common side effects are depressed loins, raised tailheads and 
rumps, and enlarged teats in both steers and heifers. In addition, 
heifers are likely to be affected with vaginal prolapse, which nia> 
occur in as many as 23 per cent ot the heifers receiving stilbcstrol. 

Oral Use of Sfilbesfrol. The use of stilbestrol m cattle rations 
was approved by the Food and Drug Administration in 1954 willi 
the level of administration being set at 10 mg. daily. Stilbcstrol inaj 
be administered cither by implanting pellets under the skin, or by oral 
administration-that is, feeding. The Iowa station has made exten- 
sive tests of the latter method of using stilbcstrol and at the present 
time this is the more popubr of the two. The Iowa tests ana o icrs 
arc summarized in Tabic 215. Tl>c data show that rate of pm was 
stimulated to a greater degree with high-grain rations than wit i ng • 
roughage rations, and stimulation was greater in steers than m hei ers 
and greater in hca\’j' cattle than in light or young cattle. In a o 
the tests summarized, stilbcstrol increased gains by an average o 
per cent and reduced feed requirements by an average of 12 per con . 
Carcass grades were not seriously reduced nor were dressing percentages 


ufTcctod. 

Stilbestrol for oral use is mixed with protein supplements by eoi 
mercial feed manufacturers in such amounts that 1 pound of supp ^ 
inent contains either 5 or 10 mg. of stilbcstrol. Thus, if it is dcsirec 
to feed 10 mg, ot stilbcstrol daily, the feeder can feed either 1 po«na 
of tlie 10-mg. supplement or 2 pounds of the 5-mg. supplement. 
Implanting Stilbcstrol. The Food and Drug Administration m 
approved the use of oar-implant stilbcstrol pellets for cat e. 
Tlic pellets most commonly iise<l contain 12 mg. of stilbcstrol one >• 
Twelve lo 48 mg., or 1 to 4 pellets, are usually used in a single trea 
ment, depending on the age and sire of the animal. The pi’llet.s are 
implanted under the skin on the back side of the car near the hp* 
so as to avoid any chance of residual or unab'^orbed Ftilbe.«trol l>cing 
left att.arbed to the carcn«« proper. (In the u»ua! parking I'O** ** 
slaugliter proceflure the ear is left on the bide.) . 

Table 210 gives data from a typical test which ilhi'-trntos that o . 
nn<l implanted slilhenrol are equally effective in increasing gams an 
improving fml eHiciency. The slightly lower carcass grade for ^ 
implantcfl steers was undoubtedly due to the rather high level (00 mg- 
of slillK'slrol usc<l, 

Effect of Type of Ration on Response to Hormones. Mare 
rcsjwnsc to stillH'-trol i« in the nature of gnnvth, it is not sun*n‘ 
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Table 218 


Effect of Oral and Implanted Stilbestrol on Performance of Steers 
Fcll-Fed on Legume-Grass Pasture (125 days)* 



Av. Daily 



Feed 

Stilbestrol 

Gain 

Increase 

Feed/100 

Saved 

Treatment 

(lb.) 

(%) 

lb. Gaint 

(%) 

None 

2.71 


451 


10 mg. orally 

2.56 

-5.5 

482 

-7 

24 mg. implant 

3.07 

+13.3 

402 

+ 11 

36 mg. implant 

3.19 

+17.7 

387 

+ 14 


* Purdue Mimeographed All 194, 1957. 

t Steers consumed an average of 10.78 lb. ground ear corn and 1.56 lb, Purdue 
Supplement A daily. 


to stilbestrol. This variation can be explained by the fact that it lias 
been found that certain pasture forages, especially legumes, contain 
varying amounts of estrogenic or hormone activity in themsclveis. 
Here, too, level of energj’ or type and amount of grain consumed in 
addition to the pasture forage can, and does, affect the response to 
stilbestrol. Table 218 shows the results of an Indiana test in whicli 
both methods of using stilbestrol were practiced. Implants of 24 or 
36 mg. of stilbestrol produced significant responses in gain and feed 
conversion, while orally administered stilbestrol failed to improve 
performance. 

Data in Table 219 arc tl>c result of one of several e.vpcrhncnts 
conducted at the Ohio station which illustrate tlic importance of 
meeting the protein rctiuircincnts of feeder cattle if maximum benefit 

Table 219 


Effect of l.erei. or /’iRoiw.v rv tiik Ft.vtrni.va lUnov 
UPON IIe5PON<»E to STILBr-STROL* 


Per Cent Total 
Protein in Ilntion 

ilwrajD* Dtily Gam (lb.) 


Control 

Stilliestrol 

Ilc»f>oa«p (lb ) 

8.27 

1.75 

1.78 

003 

9.46 

1.79 

202 

023 

9.Cfl 

2.00 

2 42 

0 36 

11.00 

2.10 

2GI 

or.i 

11.24 

2 10 

2.53 

0 43 

12.S7 

2.2S 

244 

0 ir> 


•Ohio Ilr-onrch Bulletin MK, I9>S 
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Table 221 

Effect of pREnous Stilbestrol Implantation- on the PERi'oRiuNci: 
OF Yearling Steers is the Feed Lot (150 days)* 


Implanted in Ma^- 
witli 36 mg. 

Control Stilbestrol 


Number of steers per group 

30 

30 

Average weiKht", Ih. 

Initial 9/27/57 

723 

757 

At 83 days 

908 

1,003 

Daily gain to 83 daj-s 

2.93 

2 96 

At days 

1,0S2 

1.093 

Daily gain from start to 150 daj-s 

23S 

2.2 1 

Average daily ration, lb. 

Sorghum silage 

40 0 

40 0 

Ground milo 

10 0 

10.0 

SuppJcjnrntf 

1.7 

1.7 

Salt 

0.07 

0.07 


• Oklnliomn Cuttle Feeders Report, 1058. 

t Supplement consisted of eoyl>ean meal, urea, driwi mola<>*es, c.ildiim carlwnatc, 
monosodium phosphate, and sufTiclent still>e«troI premix lo supply 10 mg stillx’slrol 
per steer daily. 


stillifstrol, as shown in Tabic 222. It may he seen that lic’ifcrs 
may rcsjiond difTcrcntly llian slccrs. In i) 0 tli sexes, noticeable side 
cfTccts were present which would tend to lower tlic hellinR price'i of tlic 
weaned calves. 

The calves just disnisseil were (uU-fed finishing rations containuig 
10 ing. stilbcstrol daily for 155 days after a 3-wcek fio^t-weaning 
ndju-jlmcnt period. Talde 223 t-liowt, that the f-teer ralve.s n/nch 
were previously implanted as suckling calves gainnl more slowly 
and lc«s cconoiiiically than the steer caliT* which had rccein>»I no 
previous im[)lant. Tliere re«uUs are sinidar to the situation ol.^erxe^l 
witii the yearling steers that had l>oen previoudy jinplantcil on gra-i 
(see Table 221). The heifer calvc’', on the other hand. re«p<)nde<! l« 
the oral .«tilhestroI in tlic finishing ration even tliough they wen- f»re- 
viously implantoti. The c.xplanation for this tex difTcnmcc m not yet 
cle.ar. 

Effect of Stllbestrol on Corco»» Yield ond Grade. Lxten-ur 
test-* were conducted at the Ohio station to detennine tlie eff.ft of 
^t^IlHwt^ll iiixin carca« yield and gra.Ie Re^ulf. an- Mmitnarir^-<! 
in Table 221. In the'O te*:.- clrv'-ing p.‘rccnt.nce not nflected hut 
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is to be derived from the use of stilbestrol. At the same time it can 
be seen that feeding more than the required level of protein does not 
further increase gains. 

Effect of Previous Use of Stilbestrol on Feedlof Performance. 

As soon as it was well established that it was profitable to use im- 
planted stilbestrol in stocker steers that were grazing summer pasture, 
ranchers began to employ it. A logical question in the minds of cattle 
feeders who would subsequently feed such implanted steers was, could 
further responses be expected from stilbestrol in the feed lot? Table 
220 shows the response to stilbestrol implantation of steers on grass 
alone, or on grass plus a salt-controlled self-fed milo supplement. 
After the summer grazing season Uie steers were full-fed for 150 days 
in dry lot with all steers receiving 10 mg. of stilbestrol daily. 

Table 221 shows that the previously implanted steers gained more 
slowly than those not treated while they were on pasture during the 
previous summer. In fact, 65 per cent, or 21 of the 32 pounds of 
extra summer gain resulting from implantation were lost in the feed- 
lot period. This subject is being vigorously studied at this time, since 
It is of extreme importance to both the cow-and-calf and the cattle- 
finishing programs. The situation may be different with previously 
implanted weanling calves than with previously treated yearling 
steers with respect to subsequent performance in the feed lot. Added 
gain can usually be expected from implanting suckling calves with 


Table 220 

Effect of Stilbesthoi- Implantation on Gains or Steers 
Grazing Native Grabs* 


Supplemental Feed 

Nonet 

Nonet 

Salt- 

MOot 

Salt- 

Milot 

Stilbestrol 

None 

36 mg. 
Implant 

None 

3C mg. 

Implant 

Number of steers per lot 

15 

15 

15 

15 

Averafie weight per steer, lb. 

Initial 5/20/57 

563 

565 

665 

663 

Final 0/4/57 

757 

786 

767 

786 

Gain (107 dajs) 

104 

221 

202 

223 

D.ai1y gain 

1.81 

2.07 

1.89 

2.03 

Av. daily supplemental milo, lb. 



2.51 

3.44 

Co^l of milo per steer, S 



0.70 

9.20 

• Oklahoma Feeders D.ay IIc|>ort, 105S. 
t S.all was available ad lib. 

{Self'fcd a mUture of salt and ground milo 

Average salt eontent wi 

w 10.5%. 
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It may be safely estimated that at least 75 per cent of all feeder cattle 
now receive hormones or hormone-like materials in one form or 
another. 

Antibiotics. The encouraging results obtained "nith the use of 
antibiotics in swine and poultry rations led investigators to study 
the use of these additives in beef cattle rations. Because early work 
with antibiotics for dairy calves infected with digestive disturbances 
of bacterial origin appeared promising, it was natural that tests would 
be made with suckling beef calves. Table 225 shows the favorable 
results obtained in two such tests in which aureomycin was used. 
Many tests in other herds vrere negative, howe^'er, so it appears that 
disease level and sanitation practices determine whether favorable 
responses can be expected from antibiotics being fed to suckling 
calves. 

The continuous feeding of either aureomycin or terramycin in the 
roughage rations of stocker cattle has produced variable results, just 
as with suckling calves. Calves infected with shipping fever after 
transport from range to feed lot can generally be expected to respond 


Table 223 

Eppect op Previous Implaktatiok as SucKttNO Calves o.*! 
Subsequent Feedlot Pebfobsunce* 

Previously 
Controls ImpUnted 


10 10 

491 502 

BOB 848 

I.OS 2 IS 

10.72 17.91 

27.25 20.78 

45.41 50.33 

14 14 

478 520 

829 872 

2.21 2.18 

17.00 18 15 

20C5 27 19 

35 81 as 25 


•Oklalioma Cattle Fwlcrs lleport, I95S. 


Heifers 

Number compared 
Av. weights, lb. 

Initial 

Final 

Av. daily gain 
Feed cost per cwV., S 
Appraised value jier cwt., S 
Net return over heifer + fee<l cwt, S 
iS/«r8 

Numlwr compared 
Av. x\ciKht.«, lb. 

Initial 

Final 

Av. daily gain 
Food cost per r« t Ram, S 
Appraisal value per cwt , f 
Net return over steer + feed efwt, t 
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Table 222 


Effect of Implanting Two 12-Ma. Pellets op Stilbestrol 
IN Suckling Calves Not Creep-Fed* 


Stilbestrol 
Control Implanted 

Fort Reno trial (123 days) 


Number of calves 13 

Steers 4 

Heifers 9 

Av. age at first implant, dayaf 82 

Av. gain to weaning, lb. 208 

Steers 229 

Heifers 199 


14 

6 

9 

80 

232 
230 

233 


Lake Blackwell trial (137 days) 


Number of calves 15 

Steers 8 

Heifers 7 

Av. age at first implant, dayaf 106 

Av. gain to weaning, lb. 245 

Steers 244 

Heifers 246 


15 

9 

6 

97 

293 

297 

286 


* Oklahoma Cattle Feeders Report, 1958. 

t Implanted twice with 12 mg. stUbestrol each time; second implant approxi- 
mately 76 days after first. 


carcass grade was slightly reduced. The reduction in grade was due 
to a noticeable lack of marbling in cattle fed or implanted with stil* 
bestrol, as compared with non-treated cattle fed a similar period of 
time. Measurements of the area of the cut surface of the rib-eye 
showed that more lean meat was actually present in the carcasses of 
stilbestrol-treated cattle. However, so long as marbling plays such 
an important part in determining carcass grade, stilbestrol-treated 
cattle will be downgraded A solution to this problem is simply a 
matter of feeding to heavier weights with a longer feed if nece.'sarj'. 
In other words, stilbestrol should be used to produce somewhat heavier 
cattle at lower feed costs, rather than to shorten the length of the 
feeding period. 

Other hormones and hormone-like materials whicli show results 
comparable to those of stilbestrol are hexestrol, dienestrol, estradiol- 
progesterone combinations, and others. Newer materials arc being 
tested in the experimental feed lots and others are awaiting testing. 
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Table 225 

Effect of Aoreomycik on of SacKLiNO Beef Calves* 


First Trial Second Trial 


Aureomycin (daily) 

0 

24mg./I00Ib. 
body wt. 

0 

20 mg./ 
calf 

Number calves 

7 

6 

7 

8 

Av. initial weight, lb. 

61 

60 

61 

04 

Av- 80-day weight, lb. 

1S8 

203 

146 

157 

Av. daily gain, lb. 

1.59 

1.78 

1.40 

1.00 

Incidence of scouring, days 

. 38 

" 




• Indiana Cattle Feeders Reports, 1953 and 1954. 


to continuous feeding of 40 to 80 milligrams of antibiotic daily. Native 
weanling calves and yearlings, being less subject to shipping fever, 
generally do not respond to antibiotic feeding. 

If anytiiing, results iiave been even more inconsistent witlv finish- 
ing rations. The Indiana test summarized in Table 220 shons how 
gains were increased in tlieir tests by atfditions to a finishing ra- 
tion of cither antibiotic alone or a combination of antibiotic and hor- 
mones. 

The Illinois test reported in Tabic 227 is typical of the tests m 
which no response was obtained from the use of an antibiotic, wiietlior 
or not stilbestrol was used and whether the cattle wore limited or 
full-fed. 

Because the response to antibiotics is so inconsistent ns far as feeder 
cattle arc concerned, the use of this ration additive must remain in the 
questionable calcgovj’. 

Tronquiliiers. Botli natuml and synthetic tramiuilizing dnigs 
have been used by the medical and vetcrinao- profes-ion-s to treat 
patients in order to reduce hypertension and ner\-t)U-ne-s. ncse.areli 
workers are now cxjiloring the i»s-silhhty of inchuUng tlie-e ilrugs at 
extremely low IcvcN in tlic rations fed to fnnii aminaN. Ahliougli 
Food and Drug Admi^i^l^.^l^on approval has been given for only one 
such drug, tlicir use may become a.s commonplace as tliat of .‘.tillw.-tn)! 
if further re.-earch substantiates that reiiortwl m Table 228 The 
rauwolfia u^e<l is a natural alkaloid pn^pared from the rauaoir.a plant 
found in India, when-.a* hydnnyzine is a synthetic diphenyhiietlume 
derivative Further studv is under way concerning the i)o-ibility of 
resuluaf material being retmneii m the carcfl-. a point ab.rb rnurt 
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Table 224 


Bi'M'krt or Carcasw Yiei-d and GnADE or Control . Aifo 
Sni.nr.sTROL Treated Bucus ST»:Ens and Heikbrs * 


Number of 
Animalii 


Dre^mK 

PcrcontaRe 


Carcass Grailef 


ntiXTimcnt 

Con- 

trol 

Stil- 

imstrol 

Con- 

trol 

stn- 

l)«itrnl 

Con- 

trol 


ItulU 

10:)2-1053 

10 

5 

5S.8 

59.6 

2.01 

10.53-1054 

10 

10 

61.2 

61.6 

2.47 

10.',V-10o5 

12 

12 

61.9 

61.3 

1.97 

Tot.al 

A^ crape 

32 

27 

181.9 

60.6 

1S2.5 

60.8 

6.45 

2.15 

SUrr* . __ 

lO.-»3-l9.Vl 

10 

0 

61.5 

61.3 

1.3/ 

1051-1955 

12 

12 

61.7 

60.6 

1.20 

1951-1955 

7 

7t 

7t 

60.3 

62.3 

59.3 

1.61 


7 

62.3 

60.8 

61.5 

1.43 


7 

71 

62.3 

62.7 

61.4 

1.34 

1955-1950 

7 


61.5 

59.4 

1.09 


7 

7 

62.3 

60.6 

1.51 


; 

7 

61.9 

61.3 

1.67 

1935-19.50 

10 

10 

lo; 

61.7 

616 

01.5 

1.20 

1055-1950 

0 

8 

61.5 

r.2.5 

1.39 


8 

8 

61.4 

01.8 

1.60 

laM 

11 

10 

57.7 

5S.9 

2.43 

19.V5 

10 

10 

58.2 

58.6 

200 

1950 

12 

11 

f>OR 

50 8 

1.97 

Tol-al 

.\>rrnee 

121 

151 

R.51.1 

ro.B 

1.092.0 

ro7 

22.61 

1.62 

Hftfrf 

19.k5-10.50 

R 

R 

60 8 

62.5 



K 

K 

60 9 

62 3 

1.72 

\\rr^irr 

10 

IG 

121.7 

60R 

1215 

62 4 

332 

1.66 

Graml (ntal 
tlran-l «\rr»re 

172 

191 

1.151.7 
60 Ji 

1.400 2 
row 

3238 

1.70 


•ohm Hr--nrrl. Hullelm WY?. |‘C.S 

t {‘ftffv* rr»'fc fsetor* Ihsb, ah’I low » 2 0, 3. 1, 2 «. 

Ihsb. ByrriK** ami l»m clmW » I 0, I I, l.» 
* fr.J, eJl cjti.rr* im'.LwtM 


Stil* 

Iwstrol 


I. M 
2.03 

J. 91 
5 5S 
l.SG 

1.02 

1.25 

1.00 

l.CG 

1.71 

1.01 

1.40 

1.23 

2.30 

1.01 

1.80 

1.A0 

l.CS 

1.55 

2.10 

2.45 

2.30 

2.1S 

32.51 

1.81 

1..52 
i.ro 
3 12 
I.V. 
41.31 
170 
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always be thoroughly explored before the inclusion of non-feed addi- 
tives in livestock rations is legalized by the Food and Drug Administra- 
tion. 

Just as is the situation with hormones and antibiotics, literally 
hundreds of new and still untested sedative compounds can be found 
on the shelves of the pharmaceutical manufacturers. The cattle 
feeder has the problem of keeping abreast of the latest discoveries in 
this fast-moving field of feed additives. Perhaps the adage “be not 
the first to try the new nor yet the last to throw away the old" is 
applicable here, since preliminary reported data arc sometimes 
misleading. 

Goiferogens. Goiterogens such as thiouracil, thiourea, and 
“methimazole" arc compounds which also are reported to produce a 
quieting effect on cattle. This effect is the result of their depressing 
action upon the thyroid gland, resulting in a "hypothyroid" condition. 
■Unfortunately, in most controlled experiments, appetite was reduced 
to the extent that subnormal performance resulted. Recent work at 
Iowa has stimulated research in this field and new findings yet to 
come may add the compounds with goiterogcnic activity to the growing 
list of ration additives. 

Dried Rumen Contents. Veterinarians have used rumen contents, 
prepared by special drj'ing procedures which supposedly do not ilestroy 
the rumen microorganisms, to bring cattle back on feed which have 
been ill or badly off feed because of digestive system infection or other 
rumen disorders. Hea\'j’ use of sulfa drugs or antibiotics in the treat* 
ment of rumen disorders reduces the normal microflora of the rumen 
to abnormally low levels and thus the treatment with spcci.ally pre- 
pared rumen contents sometimes produces favorable results by more 
quickly re-establishing normal rumen niicroflora. Although many 
cattle feeders have been adding such materials to the rntion.'i of 
healthy cattle at considerable cost, cxi>crimental evidence does not 
justify this ration additive under nonnal circumstances. 

Yeast. From time to time, yeasts of various fonns arc highly 
advertised as vcr>' valuable ration additives Ri-vearrh witli yea«l 
as a cattle feed is extensive, with recent i^ork by tlie Iowa and Ohio 
stations again showing that yeast does not sciwc an essential function 
in cattle rations. 

The principal value of yeast ns a foe<l for cattle Ite.s in its high 
protein content, which is approximately IJO per cent. Consequent!) 
it may replace soyliean oil meal, cottonseed meal, or other higb*prot«'in 
supplements on a pound-for-pound basis. As a protein fotircc, yrn«t 
cannot cotn[H’te from an economic standpoint. 
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Implanted Steers Lisiited-Fed 
ON Pasture* 


Pasture, No Antibiotic Drj* Lot 


Hormonet 

No Hormone 

Hormonet 

No Hormone 

4 


5 

4 


5 

850 

1,015 

2.62 

l^S 

834 

926 

1.46 

850 

1025 

2.78 

2 7.‘, 

869 

l.frlO 

2.71 

6 


6 

15.3 


15.3 


941 


5 

IS 06 

5 

1,015 

1,100 

2.73 

iJO 

920 

1,074 

231 

1,025 

1,175 

2.34 

2.0S 

1,0-10 

1,152 

1.75 

1S.7 


15.7 

154 


15.4 


inM 


6 

t8.es 

5 

2.06 

2£2 

12.82 

1.8S 

2 54 

2je 

tS42 

221 


{ImplantwlwithSCmK. utillx^trol. 

5 Mix: 10 parts pround ear com: 1 part i<o>l>«*«n oil mral 


clnonv rto-clmino. Since l«tl, tl.oce nm InRhly ,«..nnou. .It 
M iinu'lnlins cfTect is ncl,iev«l by tbeir ,»»•<■. ul "•nCon. nn .be 
...olnbolie svs.ems. Obviously the .losUBV >:»''«»' '''O 

fuliv or nn ncn.c loxen..n is pi«»b.e«l wlncb n.ny n-ult . 

YenrliuK heifer* fe.l he, ter* 

Inf.'™ 
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Table 228 

Eftect of Hydroxyzine and Radwolfia on Fuli/-Fed Steers* 
(All lot*! received teiramycin and stllbestrol — 110 days) 


Treatment 

Daily Gain 
lb. 

Feed/lb. Gain 
lb. 

Control 

2.^ 

8.57 

Hydroxyzine, 2.4 mg. daily 

3.13 

8.16 

Rauwolfia, 25 mg. dsuly 

3.25 

8 24 


* Sherman et al., Journal of Animal Science, Vol. 16, p. 1020, 1957. 


of arsenic trioxide was discontinued the rate of gain dropped from 
2 24 to 1 41 pounds per day, despite the fact tliat the daily feed 
consumption did not change significantly during this period.^ Such 
behavior in cattle after stopping the feeding of these highly stimulating 
drugs has been noted frequently by practical cattlemen. 

It is commonly believed that the feeding of Fowler’s solution, and 
perhaps nux vomica as well, to cattle in appreciable amounts or over 
long periods ad^’e^sely affects their fertility. Consequently the use 
of such drugs U regarded as a dishonest and unethical practice and 
is strongly condemned. 

i Journal of Animal Science, August, 1W9, pp. 411-424. 




THE BABY-BEEF AND 
FAT-CALF PROGRAMS 


The western and southwestern range areas are usually associated 
wills beef cows, as lias been previousl}' (liscu&^cd in connection uilh 
sources of stockcr and feeder cattle. Most of the calves and yearlings 


produced in tlic range areas are sold to cattle feeders for further 
development and finally for finishing for the butcher. It has aNo 
previously been mentioned that beef cows arc found throughout the 
country in ever-increasing numbers, and that the Com Belt and south- 
eastern states arc showing especially large increases. 

Cattlemen in the non-range areas who manage and handle their 
cows with the view of producing stockcr and feeder calves and yca^Iing^ 
to sell to cattle feeders, in direct competition with the ranchorw in tlie 
range states, are not making full use of all the ojiportunitics availnhle 
to the non-range area cow-and-calf man. In the Com Belt «tates, and 
in much of the rest of the non-range an*a for tliat matter, grain 


and harvested roughage arc pro«luce<l on cvef>' fann. Markets for 
fed cattle of all weights and grades arc nearby ami, in the Foutlie.a^l 
and South particularly, wcallicr conditions jH-nnit fall and winter 
calving with a minimum of shelter. Winter small grains, nleal for 
nursing beef cows, are being grown more cxten'jvelj'. 

Feeding out one's own homc-rai-ol beef calves ..fTcrs the cow-and- 
calf man with considerable pastun- ami vnrv-ing amount- of h.an-e<t«l 
roughage ami gniin a real opportunity to incrcavc the sire of his 
business. Two s|K-cinlized prognim- of mi-ing an.l fectlmg out the 
home-rai-ed feeders which an- proving profitable are the b.nl.y.Nrf 
ami the fat-calf programs. Tl.rir principal d.ffrn-nce 1..^ m the nge 
ami weight at which the slaughter calve- are m. 1,1 and m the Nxf 
charnctonstics found m the coa* liertl- Hot i program- ca or 
maMinum growth nile frtun h.rth to .narka to the extent tint tie 
c.alves “never have a hungr>' day m their In.-, a- ^ol,H..^e In- ..aid 

Generallv ^peak.ng the bahy-Ux-f program n more su.t.ible for he 
heavier gmm-grou.ng area-, «hemas the fat-calf ,.r.>gr.nm .. 1-tier 
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or better grade of the major beef breeds with pure or nearly pure 
breeding should be used if the baby-beef program is to succeed. By 
all means, cows showing much dairy breeding should he avoided. 
Such cows are better utilized in a fat-calf program, ns will be further 
elaborated upon. Purebred beef bulls of average size with exceptional 
thickness, blockiness, and depth should be used and the so-called 
easy-keeping characteristic should be present. 

Best Season for Calving. The smaller farm herds in the Corn 
Belt areas are usually fed and sheltered in such a way that early 
calving can be practiced. This practice is most satisfactorj' if hca^y- 
weight baby beeves are to be sold during the months of higlicst prices 
for such slaughter cattle, namely, late spring, summer, and early fall. 

Table 229 shows the advantage of early calving in a Missouri 
Experiment Station tost in which winter calves were compared with 
spring calves. For these calves to be considered genuine baby l)cevc.s 
they would have had to be fed until the spring months, but the data 
still show how early calving resulted in faster gains and better utiliza- 
tion of the concentrates fed. Note also that creep-feeding of the 
nursing calves did not cause the late calves to make uj> the deficiency 
in summer gains. 

Farther south, where winter small grain pastures are posdhie, still 
earlier calving is recommended, with the fed calves being sold in early 
fall the next year at about 10 months of age. 

Development of Home-Bred Calves. Cow-ond-cnlf men who 
follow the baby-beef plan have the choice of three recognized methods 
of developing their calves. In the first place the calves may he 
allowed to run with their mothers without gram until wcamng tune, 
when they are weaned, removed to the dr>- lot, ami started on feed. 
When handled in this way, Iiomc-raisctl calves are at lea«<t cnmparal.Ie 
to westom-bred calves as far as their weight, condition, and ^o forth 


arc concerned. . , ^ , , 

The second method of handling home-hred calves to cn-ep-fm 
ti.em on n sood grain niixtnra fro... tl.o tin.o tiny nri- 3 to .. oH 

nn.l to continue their feetling ti.rougl.out the tune tiny nn- m.r-.ng 
tlieir mothers. Tl.is feotling may l«- .lone l.y tlie u-e ol ere,-,,. ,n tlic 
case of calves whieh are allmvial to nm .v.th the.r .Ian,., or the enl.e 
may he kept in a separate lot or pa.tun- an, t,-.! mon.mg. and 
evening, hetoro the eo.v, am turn.al in tor the ealve, to nnr-e. A, a 
r..,„lt ot thi, feeling .Inring the ..uckhag ,n-rnal. the eal.-,.. ar. n o 
,i.lerahlv heavier ami taller at avaa.ag t.m.- tin.,, ,v.-l. md,r,-.l r., 

and. eam«,nently. .nay la- ...ark. ..-.I « ..-r « l„ra a 

,K-no.l. t-Mudly ,„rl. aimaal. arv m el,o.ee .langliler romht.an 
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adapted to the southern fringes of the Com Belt and the whole of 
the Southeast, South, and Southwest. . , 

Definition of Baby-Beef and Fat Slaughter Calves. A baby 
beef” slaughter animal is generally defined as a beef calf ranging m 
age from 8 to 16 months, weighing 650 to 950 pounds .and carding 
enough condition and beef conformation to grade at least low choice, 
but preferably better, in the carcass. Slaughter “fat calves,” on the 
other hand, are calves which weigh 500 to 760 pounds at ages of 6 to 
10 months. These calves generally show considerable bloom and con- 
dition, yielding carcasses that grade in the upper end of good grade 
and better. The beef confomiation or “bcefiness” of the fat-calf 
c.arcass is less pronounced than in the baby beef. Such calves are 
generally sold directly from the cow — that is, without a post-weaning 
feeding period. 


OPERATION OP THE BAfiY-BEEF PROGRAM 

It is estimated that over half of the feeder cattle fed out in the 
grain-growing states are of native origin — that is, they are produced 
in herds not too distant from the feed lots where they are eventually 
fed out. It is also a fact that a low volume of business is one of the 
real disadvantages of maintaining a cow herd in these areas. Since 
gram and harvested roughage of average to good quality are generally 
produced either on the farm which maintains the cow herd or nearby, 
it seems only logical that the cow-and-calf man in these areas should 
feed out his owm home-raised calves. 

Consumer preference studies show that the cuts from well-finished 
young animals of good beef breeding are always in strong demand. 
Animals which yield this kind of carcass are never plentiful but they 
are especially scarce in summer and early fall, resulting in strong 
prices for baby beef during these months. 

Quality of Animals to Use, Since baby beeves are sold at a rela- 
tively young age and yet are beyond the “milk fat" stage, superior 
beef qualities must be present in tlie cow’s and bulls used in this 
program. Although grou-th rate is important, early maturity or early 
finishing characteristics must be present along with beefiness and 
thickness. Hoa%'y-milking cows are essential because the most profit- 
able baby beeves have made considerable of their total gain while 
nursing their dams. The extra finish or bloom on the calves at 
weaning time is not lost, as it is in the typical range cow-calf opera- 
tion, because the calves immediately go onto at least a partial feed of 
grain, if not on full feed. Thus only hea^’y-milking cows of choice 
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the right kind of early-matiiring ancestry and if fed to the limit of 
their capacity to utilize feed, such calves weigh 600 to 750 pounds 
at 9 to 11 months of age. Though the beef from such animals lacks 
the color and flavor usually associated with choice beef, butchers seem 
to have no trouble disposing of it to the increasing number of cus- 
tomers whose chief considerations when purchasing meat are tender- 
ness and freedom from waste fat. 

Each of the three methods of developing calves mentioned above 
has its advantages and disadvantages. The method that is best suited 
to a particular farm depends largely upon the type of the individuals 
composing the cow herd, the feeds available for the cows after fresh- 
ening, the equipment for taking care of young cah'es in cold weather, 
the milking qualities of the cows, and the intended date for marketing 
the finished calves. 

Value of Creep'Feeding. Experiments carried on at Sni-a-Bar 
Farms, Grain Valley, Missouri, a number of years ago, under the 
supervision of the United States Department of Agriculture and the 
University of Missouri, show conclusively that calves fed grain while 
suckling their dams return much more profit when sold for slaughter 
at weaning time than those which are not so fed. (See Table 230.) 
As a result of feeding 3 to 6 pounds of grain daily, or an average of 
approximately 700 pounds per head, the c.alvcs were 100 pounds 
heavier at weaning time and were valued at approximately $2 more 
per hundred. Thus, by feeding from $7 to $22 worth of grain per head, 
depending upon current feed prices and the length of the suckling 
period, the average value of the calves when weaned was increased 
from $14.33 to $18.84 per head above the market value of the grain 



FIG. 88. Hotne-hrwl cah'ci of rboicc or better qinlity are prrfrrrrtl for tjje 
biiliy4>ocf propTim (Amenean Shorthorn A‘v>eution ) 
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Table 229 


Ern:cT of Winter or Sprino Calvixo upon Calf Gains 
AND Feed Requirements* 


Calving Season 

Jan.-Feb. 

Mar.-.May 

Nursing PcricKl (Creefi-Fed) 

No. in each lot 

12 

14 

Av, initial wciehl, U>. 

165 (Mar. 13) 

157 (June 5) 

Av. weaniiiR weight, lb. 

583 (Oct. 3) 

507 (Dec. 3) 

Av. gain tn weaning, lb. 

418 

350 

Av d.ailv gain, lb. 

2.05 

1.89 

Av clailv ration, lb. 

PlicIIed com 

2.70 

2.70 

Cotlon«ro<l meal 

0.34 

0.35 

Av. total feed con*ume<l, lb. 

Shclleil com 

548 (0.7 bu.) 

4DS (8.9 bu.) 

Cotton«ecd mc.al 

68.7 

62.4 

Feofl require<l/c»t. R.»in, lb. 

Shelled com 

131.7 

140.56 

Cottonseed meal 

16.48 

18.85 

Aftcr-Weanmg IVrio<l 

.\v. finnl weight, lb. 

752 (Dec. 3) 

6.5S (Fob. 12) 

Av gain after weaning, lb. 

142 

151 

Av. ilail\ gam, lb 

2.33 

2.13 

Av dailv ration, lb 

Shelletl com 

11.73 

12.00 

('<itt(m«eed meal 

1.55 

1.55 

\lfalfa liav 

3.71 

2.36 

Av total feed connimed, lb. 

Shcllcil com 

715 (12.7 bu.) 

850 (15.3 bu.) 

CViUnn.«co<l mc.al 

012 

lOS.I 

Alfalfa h.av 

226 

107.7 

Ford rwjuiml cwl. gain, lb. 

Slicllc*! com 

50.3 

603 

Cotton*»T<l meal 

67 

71 

.Mfalfn hav 

1.50 

111 


• MfHwin r.xprnmrnl Station Hullrlin 6r»2, iav>. 


12 to 15 motilb« of rro. when they wejph 800 to 950 pound?. Tlif 
hutrhcT hR« tlu« kintl of cnlf in mind when he ?;>ciiks of the tuiiiorior 
qunlity of ''nnlive hahy Ixt'f.” 

The lliinl nml l.t'-l tuetlKKl of developing hoine-hm! cnlvc« i? 
n-pn-entiiu: idtrn-h.at»y*l>f<'f pnHliirtion. Tlii** plan nfpiirc^ that the 
enUe* l»e Itom early, pri-fernldy from SeptetnlnT to re1int:»r>’« 

UNn-t hy th.<* middle of March. n» that they are pufTinenily innlurr and 
well fint»!i<'tl to Ik’ marketcil dirrrlly off Uie co\v*i. If hackitl up "ith 
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Effect op Feedimq Nursinq Calves upon Retorv Eeauzed when Calves abb 
Sold at Various Aces* 



Sold at weaning time: 

Av. weight (without shrink) 

Value per cwt 

Value per head 

Amount of grain fed to date . 
Value of grain fed to date*. . 
Gross return per head above 

coat of feed 

Sold after 84 days of dry-lot 
feeding; 

Av. weight (without shrink) 

Value per cwt 

Value per bead 

Amount of grainfedtodate. 
Amount of hay fed to date. . 
Amount of silage fed to date 
Value of feed fed to date* . . ■ 
Gross return per head above 

cost of feed 

Sold after 196 days of dry-lot 
feeding: 

Av. weight (without shriek) 

Value per cwt 

Value per head 

Amount of feed fed to date: 

Grain - 

Hay 

Silage 

Value of feed fed to date*. . ■ • 
Gross return per head above 
feed cost 


• U.S.D.A. and Mi^ouri Hv,>enmrnt ,^r ton. 

• Feed prices u>cd: Grain-«0 ton. haj— $15 i-^r ton. eua. j 
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consumed. These figures apply to the calves ■which were fed while 
running with their mothers during the entire summer period. Smaller 
increases were obtained where the feeding was done during only the 
4 to 8 weeks immediately preceding weaning. 

Early calves that have been fed grain throughout the summer are 
sufficiently finished by late fall to be sold for slaughter. Profits from 
calves so handled have been very satisfactory, judging from the results 
of the records made in the Kansas Beef Production Contest for 1946- 
1950. (See Table 231.) 'When calves can be sold at approximately 
11 months of age for $165 to $250 per head after eating from 15 to 
25 bushels of grain, there is little incentive for keeping them over the 
winter months to be sold in ilay or June on what is likely to prove 
a less satisfactory market than that which prevailed the previous fall. 
AVhercas it may be argued that the selling of calves at so young an 
age is economically unsound as far as the meat supply of the nation 
is concerned, tlic individual producer can hardly be criticized for 
disposing of his cattle at such time as they return him the most profit. 
Mothers of baby-beef calves must be heaxy-milking cows that give 
thorn a good start and keep them growing at their maximum ability 
throughout tlje summer and fall. Indeed, should the cow continue 
to suckle her calf until it is ready for market, so much the better 
under this system of baby-beef production. 

Although it is highly important to feed grain to calves that arc to 
bo sold for slaughter when or soon after they arc weaned, grain- 
feeding during the suckling period does not appear to be especially 
advantageous if the calves arc to be fed throughout the winter and 
spring and marketed sometime the following summer. Hero again, 
data fumishctl by tlie Sni-a-Bar oxpcnraenls are of considerable value. 
Tabic 230 shows that, ■whereas the calves fed grain during the 
nursing period were worth about $20 more per head at weaning time 
than the calves that were not so fed, this difference in value had 
decreased to only about $10 jicr head at the end of 196 days of dry-lot 
feeding. ^Icaniihilc feed costs had mountctl much more rapidly, both 
on the basis of co'^t per head ami cost per hundredweight of gain made, 
when grain had been fed previously to weaning. 'When marketed 
after 6Vj months of feeding, the cahrs that had had only mother's 
milk during the summer were the more profitable. The practical 
application of this discussion is simply this: If calves arc to be sold 
at weaning time or after a comparatively short feed in dry lot, grain- 
feeding during the suckling period is highly essential in producing a 
salisfactorj’ market finish. However, if the calves are to be markctctl 
as heavier baby beeves in late spring or summer the following year, 
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tion is fortunate because the area also corresponds very well with the 
region in which this specialized cow-calf program is best adapted. 

Type of Breeding Anlmafs Preferred* Contrary to the proi'rams 
thus far discussed, somewhat less than ideal beef conformation is 
quite acceptable in the brood cows used in this program. In fact, 
cows of mixed beef and daily breeding are preferred because, as a rule, 
they are better milkers than cows of straight beef breeding, although 
of course there are variations within each group. Investigators at 
the Kentucky Experiment Station have studied this program exten- 
sively and are among its strongest proponents for mixed farming areas 
such as those of Kentucky. They have this to say about the type of 
cow and bull which is most acceptable for this program: 

Select healthy, rugged heifers or cows of fair to poor dairy breeding or of 
mixed dairy and beef breeding. These cows should be able to produce 2 to 3 
gallons of milk daily when newly fresh and to maintain fair milk production 
for at least 8 to 10 months. The better d.airy cows give too much railk for one 
calf. Most high-grade or purebred beef cows sefi too high and don't give 
enough milk for this plan. Fair quality cattle of the dual-purpose breeds, such 
as Milking Shorthorns and Red Polls, are well suited to this plan but they are 
relatively scarce and hence high m price. 

Use ki^r-than-average purebred beef bulls of the thick, meaty type 
Calves by such bulls sell for $15 to $30 more per head at market time. The 
size of the bull and his ability to sire large, growlhy calves havang blocky beef 
conformation are more important th.nn his brecil.’ 

Again, contrary to tlic recommendations in previously discussed 
cow-calf programs, herd replacements should, in most cases, not be 





FIG. B9. tVcII-brcd Red Foil row-* arc exerphomHy well niite<l to the f.it-ralf 
program. Calv« mav be nllowcl to ran w,th their mother, or if milk flow ,< 
heaiT. allowing the ca'lviv. to nurv twice dailr tn.\v l>e prcferrcl (I mney-1 urhie 
Farm. WanaLili, Imliana ) 


‘Kentucky Extension Cirrul-ir 401 
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Table 231 


Results Obtaitjud by Kaksas Farmers in Creep-Fed 
Division of Beef Pboddction Contest* 



ISIS 

1947 

1B4S 

1949 

19S0 

&-Year 

Average* 

Number of herds 

4 

9 

12 

5 

15 

9 

Number of cows 

166 

300 

503 

177 

497 



95 

95 

92 

95 5 

98 

9o 


$30 53 

$37.64 

$43.57 

$35.36 

$50.55 



$0.60 

$7.74 

$14 19 

$12.26 

$17.18 


Total costs per covr. 

$40 43 

$45. 3S 

$57,76 

$47.62 

$67.73 

$51.78 

Age of caU'esiwhen sold, days . 

347 

310 

351 

347 

334 


Av. sellmg weight, lb. 

ns 

710 

717 

690 

760 

731 

Av. sale price per cwt 

$22 8( 

S27 65 

$25.85 

$23.95 

$33.15 


Gross value per calf 

$177 3S 

$196.31 

8185.3- 

$165.25 

$251 94 

$195.22 

Feed fed per calf 

$29 « 

$53.26 

$37.0: 

$28.99 

$48.32 


Other expenses per calf® 

S3 12 

$2 o: 

$3.i: 

$4.09 

$6.28 


Cow cost per calf ... . 

$42.5C 

$47.77 

$62.71 

$40.86 

$07.73 

$54,14 

Net return per calf 

$101 9C 

$93. 3S 

$82.43 $81.71 

$120.01 

$97.80 


* Computed (fom K4wu Cstenfioa Serriee. Mim«« Reports. Beef ProductioD Contests, IMO-lWO. 

* AU sverscTS tre simple trereces, not neiRbted 

* Bull costs, uses, end other essh coets. but not Isbor, ioterest. depreciation, ete. 

* rruteipslly marketing costs. 


crocp-fecding is not to be recommended beenuse the extra flesh so 
acquired results in slower and costlier gains during the long feeding 
period. 


OPERATION OF THE FAT-CALF PROGRAM 

The fat-calf or slaughter-calf program offers the non-range area 
eow-and-calf man with a licnl of cows lacking somewhat in beef 
breeding the same opportumlics for enlarging hi'« business and for 
bettor utilizing the liomc-grown fee<l supply and pasture as the baby- 
beef program docs for tlie man with the licttcr bred cows just discussed. 
Returns come quickly in the fat-calf program since calves arc seldom 
over 8 or 9 months old when sold. There is a ready market for the 
275- to 350-pound carcasses yielded by these calves because they nrc 
light, tender, and require a minimum of trimming. The consumers 
in the region below a Imc extending from Washington, P.C., to 
Amarillo, Texas, nrc especially fond of this typo of beef. This eitun- 
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tion is fortunate because the area also corresponds very well with the 
region in which this specialized cow-calf program is best adapted. 

Type of Breeding Animals Preferred. Contrarj' to the programs 
thus far discussed, somewhat less than ideal beef conformation is 
quite acceptable in the brood cows used in this program. In fact, 
cows of mixed beef and dairy breeding arc preferred because, as a rule, 
they are better milkers than con's of straight beef breeding, although 
of course there are variations nithin each group. Investigators at 
the Kentucky Experiment Station have studied this program exten- 
sively and are among its strongest proponents for mixed fanning areas 
such as those of Kentucky. They have this to say about the type of 
cow and bull which is most acceptable for this program: 

Select healthy, rugged heifers or cows of fair to poor dairj* brcwling or of 
mixed dairy and beef breeding. These cows should be able to produce 2 to 3 
gallons of milk daily when newly fresh and to maintain fair milk production 
for at least 8 to 10 months. The better dairy cows give too much milk for one 
calf. Most high-grade or purebred beef cows scH too high ami don't give 
enough milk for this plan. Fair quality cattle of the dual-purpose breeds, such 
as Milking Shorthorns and Red Polls, are well suited to this plan but they arc 
relatively scarce and hence high in price. 

Use largcr-than-avcrage purebrcrl beef bulls of the thick, meaty type. 
Calves by such bulls sell for $15 to $30 more per head at market time, liie 
size of the bull and bis ability to sire laqte, growthy calves having blocky beef 
conformation are more important than his breed.’ 

Again, contrary to tlic recommendations in previously discus.«od 
cotv-calf programs, herd replacements should, in most cases, not lie 



FIO 8? co'T* arr cxrrplionally wpJI ruilH to llio fat-olf 

pro^m Olive* ronv nllowr.1 to run mib thnr motbrn or. «f min. flow 
heaiT. allowing the calvr* to t»irt*«!«ly miv prcfcrml (P.nn-yl'imltir 
FArm. Waiutah. Indi^nn ) 

• Krnlucky Fjira-.on Cim.l ir 
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made from among the heifers raised in the herd. Continuing to save 
the heifer calves sired by the purebred beef bulls as recommended for 
use in this program tends to increase the beef breeding in the cow 
herd with each succeeding generation, resulting in lighter calves owing 
to the reduced milking ability of the cows. An exception to the above 
rule might be the person who is striving to upgrade a herd so as to 
have enough quality in the herd eventually to produce high-quality 
feeder calves or baby beeves. 

Herd replacements of the desired breeding can usually be bought 
in the neighborhood. Buying them at weaning time has several 
advantages. If bought directly from the breeder, the sire and the 
dams of the heifer calves can be evaluated, the outlay of cash is lower 
than for older females, the health of the herd and of the heifers can 
be obser\’cd, and calfhood vaccination for Bang’s disease can still be 
practiced if the calves are not over 8 months of age. 

Good data rclati%’c to the economics of the two cow-calf programs 
just discussed arc not available, but obsenmlions by the author would 
indicate that most of the smaller cow herds in the South, Southeast, 
and Southwest are more profitable when the fat-calf plan is followed. 

Best Season for Calving. Since fat-slaughter calves are best sold 
for slaughter at weaning time or “off the teat," the period of highest 
prices plays a large role in determining the calving date. Figure 90 
shows that, in the Southwest at least, the best prices for slauglitcr 



FIG. 90. rJToct of fovon upon rcrcipl^ no<J nvrrnEf price rcrrive*! for clioicc 
ebiiRhtcr calves. 1917-1030. fOtlaliom^ Ilxtcn^ion Circiihr CIO.) 
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calves are received during the months of May, June, and July. Thus 
for this region the best time for calving would be about 8 months 
previous to this period, or from September to December. Fortunately 
the weather is favorable for calving at this time of year in this region, 
and both cows and calves are quite adequately nourished on the 
winter oats and wheat pastures growm there. 

Local seasonal market demands, winter feed supply, quantity and 
quality of the labor supply, the weather, and the shelter available, 
arc all involved in the choice of cahdng season but, generally speaking, 
fall and winter calvings arc more profitable in this program than 
spring calvings. 

Feeding fhe Nursing Cows. Cows that calve in the fall or winter 
present nutritional problems which arc different from those previously 
discussed. Economical use must be m.ade of home-grown feeds and 
pasture or otherwise the cost of meeting the rather high nutrient 
requirements of the nursing cow soon more than absorb the profits 
possible with this program. It should be kept in mind that if fall and 
winter calving is practiced, the cows will be dry in summer when 
pastures are usually of sufficient quality to produce good gains on 
euch cows. Therefore the feeding program for the nursing cows should 
be adequate for good milk production, but it need not be high enough 
in energy content to maintain cow weight as was advocated for the 
cow-and'Calf programs in which cows were dry in winter. Loss of 
some weight on the part of the nursing cow should be considered 
normal. A possible exception is the first-calf 2-year-o!d heifer that 
might fail to conceive for the next calf unless she is fairly well 


nourished. , . , , 

Tables 232 and 233 show that winter pasture, in this case rye-vetch 
pasture, is a satisfactory, yet cheaper ration for the nursing cow than 
native grass and supplement, or native grass, silage, and supplement 
It is true that the calves nursing the silage-fed cows con.-ha 
heavier and fatter at weaning -"o- ^ “ the higher 

cost of the cows’ winter ration was not coverea y 


gross return per calf. . . , 

miv c • I +.iro reduced the amount of creep ration 

The use of winter pasture also reauceu 

consumed by the nursing rn^r^astnra 

ta?S;Tes“ weiPflnlhed carcasses but pruBts were higher in spite 

of the lower selling price. tests consisted of grass 

The native pasture used in the OUahom ,„„thering as 

species which do not deteriorate so badly as reason 

do the pastures found in tl.e Southeast and South For 
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Table 232 

Average Cow Data from Different Feeding Systems 
IN THE Production of Fale*Dbopped Calves 
Lot I Lot II 

Native Grass Native Grass 

+ Supple* "i* Silage and 

ment Supplement 


Winter Treatment 


Number of cows pro- 
ducing calves 
Av. cow weights, lb 
Fail, 9/15/54 
Spring, 4/19/55 
Winter weight loss 
Av. daily wmtcr ration 
(Nov. 1 to Apr. 9), 


1,200 

1,053 

—153 


1,184 

1,005 

-179 


Lot III 

Rye-Vetch 

Pasture 


1,156 

1,093 

-63 


lb. or acres 


1.5 


Cottonseed meal 

2.5 


Ground ear corn 

3.0 


4.0 

Alfalfa hayt 



12.0 

Oat hayt 


51 

Silaget 


1.6A 

Rye-vetch pasture 

8A 

6A 

4A 

(Summer 

Native grass pasture 




only) 

Yearly feed cost/cow, $ 


7.56 

6.64 

Winter supplement 

23.59 

Ullage 

Rye-vetch pasture 


32.64 

20.62 

14.00 

41.26 

Native grass 

Total 

22.50 

46.09 

17.50 

67.70 

• Oklahoma Miscellaneous Publication No. MP-48, 1957. 
t Fed during a 42-day period in January and February when it w; 

as necessary to 


supplement Lot 3 cows 1 1 A' a 

t Silage (from drought-damaged, immature corn) was available from a selweeamg 
pit silo, every other day. Amount consumed wm estimated from silo measuremen s 
at 42 lb. silage per cu. ft. 


native pasture results in the tests mentioned are not very applicable 
in these regions. The feeding of supplemental silage or hay would 
be more justifiable, in fact a necessity, in these regions. In addition, 
winter pastures are not quite so satisfactory in these sections because 
the higher rainfall results in muddy pastures which are damaged by 
heavy grazing. A combination of winter pasture for grazing when 
weather permits, and silage or hay for supplemental feeding when 
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rain and cold weather make grazing inadvisable, seems best. Tables 
55, 56, and 57 give the nutrient requirements for cows that are nursing 
calves. The area in which the fat slaughter calf program is recom- 
mended also happens to be the area in which minerals are generally 
deficient in the soil (unless corrected by fertilization) and therefore in 
the plants. A mineral mixture should be available to both cows and 
nursing calves. A typical, adequate mixture would be one consisting 
of equal parts of salt, limestone, and bonemeal. The bonemoal might 
be replaced by one-half as much dicalciura phosphate. 

Creep'Feeding the Calf in the Fot-Colf Program. Creep-feeding 
of the calves produced in this program is a highly recommended 
practice, whereas it is not recommended for the commercial cow and 


Table 233 


Avekaoe Calf Data from Stott of Ststems of Management* 


(All Calves Creep-Fed and Sold for Slaughter)! 


Winter Treatment of Dame 

Lot I 

Native Grass 
+ Supple- 
ment 

Lot II 

Native Grass 
+ Silage and 
Supplement 

Lot HI 
Rye-Vetch 
Pasture 

No. of calves marketed 

18 

17 

18 

Steers 

10 

9 

JO 

Heifers 

8 

8 

8 

Av. birth date, October 

20th 

9tb 

Ilth 

Av. calf weights, lb. 

Birth 

77 

77 

69 

End of winter phase, 4/19 

462 

474 

440 

Final weight, 6/5 

551 

674 

540 

Slaughter data: 

Av. yield, per cent! 

57.2 

57.7 

56.4 

Av. carcass grade (U.S.D A. 

standard) 

Choice — 

Choice — 

Uood-f- 

Av. market value/cwt., $§ 

19 50 

19.74 

18 63 

Total value per calf, S 

107.77 

113.27 

100.65 

Creep-feed consumed/calf, lb. 

898 

856 

590 

Creep-feed cost per calf, S 

21.21 

20 22 

13.97 

Cow feed cost/cow-calf um’t, $ 

46.09 

57.70 

41.26 

Total cow-calf feed cost, S 

67.30 

77.92 

55.23 

Net return over feed cost, S 

40.47 

35.35 

45.42 


• Oklahoma Miscellaneous Fubheation No. MP~48, 1957 


t Based on average of steer and brifer data for each lot , ^ . 

t Hot carcass weights shrunk 2H% («««»« hide neight). V alues based on fin.-U 
Ft. Reno weights. , . « » 

§ On-foot market value calculated from yield, grade, and current value of carcass, 
based on Ft Reno weights. 
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to gather. (American Angus Association.) 


ca\f propram mentioned earlier. Crcop-Ieeding is more apt 
profitable if the herd consists of miinbcrs of first-calf heifers or om 
cows, if drought or mud reduces the forage available ns winter pasture, 
or if the spread between standard- or good- and choice-grading ca \cs 
is considerable. . 

Naturally, creep-feeding is successful only if the calves consume i 
ration offered. The quality of the pasture, location of the creep, and 
the feeds used in the creep ration all affect the amount of creep-ra ion 
consumed. The cfTcct of the quality of the pasture has previously 
l>ccn disrus‘‘C<l The best location for the creep naturally varies from 
fann to farm, but it should lie near the area where the cows spem 
most of their non-grazing time. This spot might be near a shade, t ic 
water supply, or the salt and mineral feeders. On fanns where m 
pasture is adjacent to the fnnn«-tcad, creep feeders can be located m a 
part of the bam or shed. In any case the creep feeder should be con- 
venient to the calves, yet protcctetl from damaging rain and other 

The creep ration itself should be (1) extremely palatable, (21 high 
in energ>* content, and (3) coarse in nature. Calves prefer either 
whole grain- or coarsely crackw! or rollcfl grains to finely grouml la > 
and a combination of grains such os com and oats is generally P 



CoMPAiiiBON OF Grain Rations tor Ncrsino Beef Calves 

First Series Second Series 
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The question of the value of stilbestrol and an antibiotic (tcrra- 
mycin) was tested during the la«?t 47 days of the Oklahoma test already 
referred to in Tables 232 and 233. Table 235 shows that both the 
feeding of 5 mg. of stilbestrol daily or a combination of 5 mg. of 
stilbestrol and 40 mg. of teiTam5’cm daily were beneficial. Other 
research referred to in Chapter 23 indicates that the earlier use of the 
stilbestrol would have resulted in a still greater increase in weaning 
weight. Implantation of 24 mg. of stilbestrol could be substituted if 
desired, without affecting results. 

There is no one best combination of feeds in the creep ration. 
Rather, the supply of home-raised grain available should determine 
the ration used, with supplemental feeds being held to only the neces- 
sary' minimum. Ordinarily the home-raised grain should make up at 
least 90 per cent of the ration. Oats, because of their high fiber 
content, should not constitute more than half of the ration, at least 
in the final months before sale. 

It may be necessary' to make the opening into the creep feeder 
enclosure wide enough to permit entry of a yearling heifer in order for 
the nursing calves to learn to use the creep feeder. Penning a few 
calves in the enclosure during the day' or night also is effective in 
teaching calves to use the creep feeder. The addition of wheat bran 
to the first feed mixture placed in the feeder is also practiced. Swine, 
sheep, and chickens should by all means be kept away from the creep 
feeder. 
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{erred to a ration consisting of a single grain. The protein concen> 
trate, if included, should be in pellet form so as not to sift out from 
the rest of the feed mixture. Grain sorghums or barley should always 
be rolled or coarsely ground, but oats and corn can be fed whole. 
Including a molasses feed increases feed intake on the part of calves 
but does not ahvaj's result in more profit. Table 234 gives results 
from two tests in which various grain and supplement combinations 
were tested. Inclusion of a protein concentrate is usually profitable 
only during the late stages of lactation. 

Table 235 


Effect of Adding 5 mo. Stilbestrol or 6 sio. Sulbestboc + 40 mg. 
Terramycin to Creep-Feed of Beef Calves* 

(Last 47 days on test) 



Basal 

Creep- 

Feed 

Basal -f 

5 mg. 
Stilbestrol 
per 

Coif 

Basal 4* 

5 mg. 

Stilbestrol + 
40 mg. 
Terramycin 

Number of calves per groupt 

15 

15 

15 

Av. calf weighta, Ib. 

Initial, 4/19 

470 

473 

470 

Fmal. 5/5 

563 

572 

578 

Av. daily gain 

1.97 

2.10 

2.30 

Creep-feed eon8unied/c.ilf, Ib.J 

254 

207 

229 

Creep-feed/ewt. gain, Ib. 

273 

209 

212 

Slaughter data'.f 

Yield, % 

57.9 

57.7 

57.1 

Carca.ss grade 

Good 4- 

Good 4- to 
Choice — 

00064* to 
Choice — 

Marbling score 

3.47 

2.97 

3.32 

Financial results, S 

Av. cow and calf fecif cost(| 

67,28 

66.39 

66 82 

MarVet amluc/cwt. t 

19.54 

19.57 

19.23 

Total value per calf 

110.01 

111.92 

111.15 

Net rptum/ealf 

42.73 

45.56 

44.33 

DiJTcrcnrc over rontrol.a 


4-2.C3 

4-l.CO 


• Oklahoma Miscellancovj^ Publication MP-48, 19.^7. 

f Nine ptccr calvc.s and bit hcifcra per croup, 5 calve.s in each Rroup from each lot 
of the oripinal treatment. 

} Concerns onb‘ the amount durioc this ph-asc. 

{ Yield haswl on J»ot f-irraiw neJcIit riirunlc 2)4% (liide off). .Mnrblinc scon*: 
1 abundant, 3 mfxJcratc, 5 vcr>' i>li8ht. 

H Costs prior to this phase baaed on avemge for orifrinal Iota. 

T Based on current value of carcaas acronlinc to cr:ulc and final BclRhl. 
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The question of the value of stilbestrol and an antibiotic (terra- 
mycin) was tested during the last 47 days of the Oklahoma test already 
referred to in Tables 232 and 233. Table 235 sliows that both the 
feeding of 5 mg. of stilbestrol daily or a combination of 5 mg. of 
stilbestrol and 40 mg. of terramycin daily were beneficial. Other 
research referred to in Chapter 23 indicates that the earlier use of the 
stilbestrol would have resulted in a still greater increase in weaning 
weight. Implantation of 24 mg. of stilbestrol could be substituted if 
desired, without affecting results. 

There is no one best combination of feeds in the creep ration. 
Rather, the supply of home-raised grain available should determine 
the ration used, with supplemental feeds being held to only the neces- 
sary minimum. Ordinarily the home-raised grain should make up at 
least 90 per cent of the ration. Oats, because of their high fiber 
content, should not constitute more than half of the ration, at least 
in the final months before sale. 

It may be necessary to make the opening into the creep feeder 
enclosure wide enough to permit entry of a yearling heifer in order for 
the nursing calves to learn to use the creep feeder. Penning a few 
calves in the enclosure during the day or night also is effective in 
teaching calves to use the creep feeder. The addition of wheat bran 
to the first feed mixture placed in the feeder is also practiced. Swine, 
sheep, and chickens should by all means be kept away from the creep 
feeder. 
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THE PUREBRED PROGRAM 


The aim of this chapter is not to discuss the pros and cons of the 
purebred program, but to give information which, it is hoped, will 
enable a breeder to conduct the program more profitably. Most herds 
are, after all, operated with tl\e intention of making a profit, contrary 
to the belief of many who think that most purebred herds are merely 
a hobby. It is true that a number of wealthy men are purebred 
breeders, but in most instances such men, like most other breeders, arc 
earnestly and primarily interested in producing the best cattle possible 
and in making a lasting contribution to the beef cattle industry in 
particular, and to agriculture in general. 

Some of the requirements for success with the purebred program arc: 

1 Keen business judgment on the part of the owner or manager. 

2. Location near, or vithin ready access of, an area with hea^’y 
beef cow population. 

3. Skill in clioosing lierd replacements or in making outside pur- 
chases 

4 Knowledge of cattle- feeding and herd management. 

5. Sufficient capital to make the necessary investments in cattle, 
land, equipment, and huildings. 

6. Sufficient land to produce all of the pasture and roughage, and 
most of the grain needed. 

7. A reputation for hone&ty. 

Successful purebred herds arc being operated by men who cannot 
meet the above requirements in sonic rcs|)ccts but, generally speaking, 
if the herd is to he a fin.ancial success over a period of years, the above 
requirements, and po-^sibly others, must lie met. 

Alms of f he Purebred Breeder. Evco* breeder or would-bc breeder 
of imrebretl cattle should decide, as nearly ns possible, what his ulti- 
innle aims a« a brcc<ler arc likely to Ih*. It is important also to 

analyze thc-e nim« in term' of the menn.v available that is, capital, 
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land, climate, and skill or know-how — because these factors determine 
whether the aims can be achieved. It would be senseless for someone 
in a remote area of the country — or in an area simply not suited to 
beef cattle because of, for instance, low soil productivity or extremes 
in climate— to aspire to reach the top as a cattle breeder. The odds 
for success would be too great, regardless of how much capital such a 
prospective breeder might have. This is not to imply that superior 
cattle could not be produced; what is meant is that the venture would 
almost certainly be a financial failure. 

Purebred breeders and their operations can usually be divided into 
four rather broad categories. Admittedly there is considerable over- 
lapping and breeders are often in the process of shifting or trying to 
shift from one category to the next. However, most breeders can be 
placed in one or the other of these four groups: 

1. The so-called “master breeders.” Each person’s definition of a 
master breeder is likely to vary somewhat from that of the next 
Among the important qualifications of the master breeder and his 
operation is that he must be making a lasting contribution toward 
improving the cattle of the breed of his choice. The master breeder 
not only produces superior individuals or show-ring champions; he 
produces sires or families of females which will leave their influence 
on the breed for generations to come. He generally stays in business 
for a long time and often passes the intact herd on to the next genera- 
tion. Although notable exceptions can be mentioned, master breeders 
are often men of means, and the beef cattle industry should be thank- 
ful that they are. They are usually able to obtain the type of cows 
or bulls needed in their breeding programs without undue considera- 
tion to cost. If a particularly costly individual proves unsuccessful 
as a producer, financial ruin does not result, as may be the case with 
the breeder ^of more limited means Master breeders generally display 
their cattle at the large shows which, although they may not be a 
paying proposition, promote the breed and serve as an educational tool 
for the industry as a whole 

Master breeders refuse to be swerved from their aims by the momen- 
tary popularity of temporarily fashionable pedigrees or a type of 
cattle at variance with the real goal of all sound beef cattle breeders 
The number of master breeders has never been large and is likely 
never to be. 

2. Purebred breeders who furnish the purebred Inills for the commer- 
cial cow-and-calf man and the females for many new purebred 
breeders. Since approximately only 3 per cent of all beef cattle m 
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the United States are purebred there obviously is room for consider- 
ably more. The quality of cattle produced by this type of breeder 
varies tremendously — from cattle good enough to suit the master 
breeder, to cattle which should not be multiplied. The better breeders 
of this group are the backbone of our commercial beef cattle industry 
because, through the bulls produced in their herds, the quality of our 
Stocker and feeder cattle is determined. The size of the herd and the 
financial means of such breeders vary greatly and are little associated 
with the success of the program. One characteristic of this program 
which is rather consistent is that of location, with the herds usually 
being located near a market for large numbers of bulls for commercial 
use. Certainly not all of the calves produced in such herds should be 
saved as bulls or replacement females. Rather, a good percentage 
should be sold as Stockers or feeders or be fed out on the farms or 
ranches where they are produced. For herd bulls, breeders in this 
category often go to the master breeder as a source. 

3. Breeders of commercial cattle who keep enough purebreds to 
produce their own bulls and at least some replacement females. In 
this group are also those who are slowly but steadily converting their 
herds from a commercial cow and calf program to a purebred herd. 
These purebred breeders are often found in the range areas where 
herds are rather large and numbers of bulls are needed each year. 
Many young men use this method of growing into the purebred 
business and, although the process sometimes takes many years, such 
herds are usually founded on very sound bases because the breeders 
are aware of the requirements of the commercial operation. 

4. Four-H and FFA Projects. Members of 4-H and Future Farmers 
of America organizations with one to a dozen cows and heifers com- 
prise an extremely important category among the purebred breeders. 
It would indeed be interesting to know what percentage of the present- 
day adult breeders got their start in one of these organizations. 
Knowledge and motivation gained while caring for a 4-H or FFA calf 
project have started many n breeder in business and, although this 
method of building a herd is slow, only a small initial investment is 
required and such herds are often very soundly built. Details con- 
cerning this program can always be obtained from the local county 
agent or from the local vocational agriculture teacher. 

Gcffing a Sfori with Purebreds. The choice of breed has been 
discussed in connection with the commercial cow and calf program in 
Chapter 4 and most of the points made there apply also with respect 
to the purebred program. Persona! pmfercncc and adaptation to 
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cliiimlc lire the inoit importnnt considerations in tlie choice of 
breed. 

Purchrcfl ciittle «re Rencrnliy purch/i^wi fomcHhnt di/Tcrently (ban 
nrc connncrcinl cattle. Fjr?t of all, such cattle arc usually bought by 
the bead mtlicr than by the pound as commercial cattle arc bought. 
Values of purel>red cattle arc, of course, detennined by .supply and 
<lemand, as is true of commercial cattle, biit there is no real basis for 
cstabli«Inng whether the prices asked nrc reasonable. Predicting the 
price that may be received for the offspring produced in a purebred 
program five years hence is all !»ut itllpos^ib!c. It is true that purebred 
cattle prices swing up and down in .‘^'mpathy with the commercial 
cattle market, but many other factors enter the picture. For instance, 
a flrastic shift in tlcmnnd for purebred cattle of certain bloodlines 
owing to an outcropping of .such an inJjeritcd undesirable trait as 
dwarfism can quickly rctluce values to the level of commercial cattle 
prices. 

Another diffcroncc in method of purchase between purebred and 
commercial cattle is source. Among the more common sources of 
purebred cattle nrc the following: 

1. Direct purchase from a brccnlcr by private treaty. This purchase 
may apply to an entire herd or to a few head, and is the best, although 
not the most econoinical, method of buying purebred cattle. 

2. Production sale by larger breeders. The prospoctit'e buyer can 
obtain much knowledge concerning the jicrfornmnco of the sale cattle 
by studying the sires, dams, and close relatives of the offerings. It 
is also possible to observe the conditions un<lcr which the cattle were 
developed if the sale is licid at the brcc<ler's farm or ranch. 

3. Consignment sale of cattle produced by tiie members of state, 
district, or local associations. This is perhaps the least desirable 
source of purebred cattle, because little information other than pedigree 
and the individuality of the animals themselves is available. Cattle 
sold in such sales arc often highly fitted due to the competitive aspects 
of this method of selling. The high condition of such cattle not only 
serves to cover up weaknesses in conformation but also may impair 
the fertility and shorten the productive life of many cattle. 

4. A father’s herd is often the source of 4-H and FFA project heifers 
and is to be highly recommended if the quality is sufficiently high. 

Although the auction method of selling purebred cattle may be a 
profitable way of merchandising them, it is a questionable method of 
buying so far as starting a purebred herd is concerned. Sound judg- 
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inent as to values is often laid aside in the competitive atmosphere of 
an auction sale. A “bargain” all too often turns out to be someone 
else’s cull, fitted for sale to be bought by an unsuspecting and ill- 
advised beginner. If a large number of cattle are to be purchased the 
buyer would do well to seek tlie advice and help of a highly reliable 
fellow breeder or breed association field man. A highly trained, ex- 
perienced herd manager or herdsman is often a real asset at the very 
outset of the purebred program because of his ability to select and 
purchase the foundation stock. All too often a new breeder, short on 
experience but long on enthusiasm and capital, personally buys his 
foundation cattle from questionable sources and at exorbitant prices. 
Only after making his initial investment does he feel the need for an 
experienced manager, but a real handicap has already been placed 
upon the financial outcome of the program. Such programs are gener- 
ally doomed to failure from the outset. 

The quality of animal to purchase is determined largely by the goals 
set by the breeder and by the financial raeans available. The average 
breeder would do well to pay only moderate prices for his females 
but in no case should a sire of anything but top quality be used. 
Taking advantage of all available production-testing information is 
even more important in the purebred program than in the commercial 
cow and calf programs. The purebred breeder of the future may vrell 
find production-testing an essential part of effective merchandising. 

Breeding Season. The purebred breeder has a few additional 
problems to consider in establishing his breeding season as compared 
with the commercial breeder. Just as in the commercial program, 
feed supply, available shelter and labor, and marketing time are im- 
portant considerations. If a purebred breeder plans to show his 
animals, or if he wishes to attract buyers who do, he should give 
consideration to the age classifications which are fairly standard in 
shows throughout the country. January 1, May 1, and September 1 
are the principal base dates upon which such classifications are 
usually made, and tlie following classification is representative of 
those found in open class shows: 

Two-year-old — calved between January 1 and August 31, two years 
previous. 

Senior yearling— calved between September 1 and December 31, 
two years prei’ious. 

Junior yearling— calved between Junuarj' 1 and April 30, previous 
year. 

Summer yearling — calved between May 1 and August 31, previous 
year. 
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Senior calf— calved between September 1 and December 31, previous 
year. 

Junior calf — calved after January 1, current year. 

In several of the breed-association sponsored shows, a further break- 
dowTi of the three main groupings into two each, with additional base 
dates of INIarch 1, July 1, and November 1, is used. This applies 
especially in the yearling and calf classes. These classifications are 
subject to change but the trend has been to lower the maximum ages 
given above and to offer a wider variety of classes for the younger 
ages. In any case it is highly desirable to bunch calvmgs ;ust as soon 
after the various base dates as is practical. Since six base dates are 
coming into use, this point is of less importance because no calf would 
be more than 2 months younger than its competitors In practice each 
breeder must decide for himself what his calving plan is to be Many 
successful purebred herds follow a calving season which is based 
entirely on the same factors as a commercial program, and still others, 
especially if artificial insemination is used, breed cows to calve the 
year around. Larger calf crops result from year-round breeding, but 
naturally management of the cow herd is then less clear-cut and feed 
and labor requirements are greater. 

Summer Feeding of the Purebred Herd. Most purebred cows 
calve in the spring or fall but, as just mentioned, some herds may calve 
the year around, The summer feeding program is determined by the 
calving season and is therefore discussed under sb: headings. 

Sprino-Cal\t:ng Cows. Since an ample milk supply for the suckling 
calf is highly desirable in order to insure maximum development and 
growth, an adequate supply of nutritious pasture is essential for the 
cow herd. Stocking rates sliglitly below those recommended for com- 
mercial cows would be in order as a guarantee against the hazards of 
drought. Some breeders, especially in the non-range areas, separate 
the calves from the cow’s during the day in order to hand-feed the 
calves and to feed the cows a small feeding of grain when they are 
penned with the calves at night for nursing. First-calf heifers and old 
cows especially benefit from such treatment. The economy of this 
practice depends upon method of selling and it is doubtful if it pays 
unless calves are sold at or soon after weaning. Certainly it is not 
essential for the proper nourishment of the mature cow herself. It 
should be mentioned that this practice facilitates both hand mating 
and breeding by artificial insemination. Creep-feeding of calves that 
are nursing cows m summer is generally recommended for purebred 
calves simply as a means of insuring bloom and maximum develop- 
ment. Perhaps such feed should be included under the category* of 
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advertisement expenses because, nutritionally speaking, calves, like 
their mothers, do not require this added feed. In any case, however, 
feeding the calf extra grain during the nursing period is more justi- 
fiable than feeding the cow. Creep rations were discussed in more 
detail in Chapter 24. 

Fall-Calvtkg Cows. In few cases is it justifiable to feed grain to 
dry bred cows on pasture in the summer time. Possible exceptions 
might be very old or lame cow’s or cows w’hich are to be sold in an 
auction sale in the fall or wdnter. Supplementing the pasture with 
legume or mixed hay may be advisable, especially if pastures consist 
entirely of grasses and if drought reduces the total supply of forage. 
However, cows calving in the fall are actually in a better state of 
nutrition at calving time, even if pasture is short and of poor quality, 
than cows that calve in the spring. Therefore problems such as poor 
milk production and calving difficulties arising from poor nutrition are 
seldom encountered in fall-calving cows. 

Replacement Heifers. Heifers which have definitely been chosen 
as herd replacements need only good pasture during the summer time, 
whether they are being bred as yearlings or as two-year-olds. The 
feeding of extra feed can more easily be done during the wintering 
period if it is believed necessary to insure maximum development. 
The summer period is one when economy can be practiced without 
fear of detracting from the appearance of the herd. 

S\LE Heifer.s. Heifers that are to be sold in the fall or wnter as 
open yearlings or as bred yearlings or two’s are more favorably re- 
ceived if fed some grain or high-energy concentrate while they arc on 
summer pasture. A limited feed, that is, about 1 pound per 100 pounds 
weight of a bulky concentrate mixture results in gains of approximately 
2 pounds per day and a definite improvement in condition. A 30- to 
60-day <lr>*-lot feeding period in the foil brings the heifers into sale 
season wth adequate condition nn<I nt the same time their breeding 
value has not been impaired. The use of large amounts of oats in the 
summer and fall rations of sale heifers is recommended. A protein 
concentrate at this time is of doubtful value if pasture or hay contains 
considerable legume. If fall-sale heifers are handled in dr>' lot during 
the summer, a ration consisting of nt least 50 per cent roughage should 
be fed and, as mcnlioncil nlwvc, oaU are desirable for summer feeding. 
Barley or ground car com are nl«o bulky and therefore acceptable, but 
shelled or ground sbclled com or grain sorghum should he fed sparingly. 
A low-protcin, high-molnc'cs, \ilamin- and mineral-fortified concen- 
trate is often u'cil in the fitting rations fed in drj' lot to insure an 
adequate intake of total ration and to protect such diy-lot-fcd cattle 
ngain«t vitamin A or mineral deficiencies. 
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Sale Bulls. Since most bull sales are held in late winter and early 
spring, grain-feeding of yearling or older bulls on grass the previous 
summer is less important than it is for heifers. If, however, the breeder 
wishes to attract buyers who may wish to show the bulls they buy in 
sales, grain-feeding from calfhood is essential. However, most buyers 
who are buying bulls to use on commercial cows— and this applies 
especially to the ranchers in the rougher range areas— would rather 
have their new bulls in less than show shape. They find that such 
bulls are more fertile and are more apt to range with the cows when 
turned out to pasture during breeding season. As is the case with 
heifers, if grain is fed on pasture, bulky feeds such as oats or ground 
ear com are preferred. It is doubtful if it is economical to maintain 
all sale cattle, and especially bulls, in high condition at all times with 
the hope that the occasional visitor will make a purchase. Bather, 
the feeding program should usually be so designed that most of the 
sale cattle are in attractive sale condition only when seasonal demand 
is high. 

The Herd Bull. With a few possible exceptions, the herd bull 
needs no additional feed if he is running with the cow herd on good 
summer pasture. When yearling bulls are used in the non-range areas, 
the daily feeding of 6 to 10 pounds of oats, ground ear com, or similar 
bulky concentrate is often practiced in order to promote gro^vth and 
development. The same system of supplemental feeding may servo 
to prolong by several years the useful life of old bulls which may 
fail to graze sufficiently to maintain their condition. 

During the summer time, strict attention should be given to the 
water, salt, mineral, and shade needs of purebred cattle. Often because 
some grain is fed, minerals are overlooked. 

Winter Feeding of the Purebred Herd. The problem of winter 
feeding will also be discussed on the basis of the nutritive require- 
ments of the various age and sex groupings which are made. The cow 
herd itself in many instances consists of both wet and dry cows. Dry 
cows can be wintered very economically in the same manner as com- 
mercial dry cows— that is, on a full feed of legume hay or, better still, 
mixed hay, or silages made from tlie same crops. A partial feed of 
corn or sorghum silage, cereal straw frce-choice, and a pound of protein 
concentrate per day is used cxtcnsi\’ely in the non-range areas. If 
cured range grass is used, supplementation with 2 pounds of a vitamin- 
and mineral-fortified protein concentrate results in good calf produc- 
tion but some loss in weight on the part of the cows. Although this 
loss may detract from the appearance of the cows somewhat, invest- 
ment in winter feed can be kept low. 

Open yearling or bred yearling and two-ycar-old replacement heifers 
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advertisement expenses because, nutritionally speaking, calves, like 
their mothers, do not require this added feed. In any case, however, 
feeding the calf extra grain during the nursing period is more justi- 
fiable than feeding the cow. Creep rations were discussed in more 
detail in Chapter 24. 

Fall-Calving Cows. In few cases is it justifiable to feed grain to 
dry bred cows on pasture in the summer time. Possible exceptions 
might be very old or lame cows or cows which are to be sold in an 
auction sale in the fall or winter. Supplementing the pasture with 
legume or mixed hay may be advisable, especially if pastures consist 
entirely of grasses and if drought reduces the total supply of forage. 
However, cows calving in the fall are actually in a better state of 
nutrition at calving time, even if pasture is short and of poor quality, 
than COW’S that calve in the spring. Therefore problems such as poor 
milk production and calving difficulties arising from poor nutrition are 
seldom encountered in fall-calving cows. 

Repl-^cement Heifers. Heifers which have definitely been chosen 
as herd replacements need only good pasture during the summer time, 
whether they are being bred as yearlings or as two-year-olds. The 
feeding of extra feed can more easily be done during the wintering 
period if it is believed necessary to insure maximum development. 
The summer period is one when economy can be practiced without 
fear of detracting from the appearance of the herd. 

Sale Heiff.r.s Heifers that are to be sold in the fall or winter as 
open yearlings or as bred yearlings or tw'o’s arc more favorably re- 
ceived if fed some grain or high-energy concentrate while they are on 
summer pasture. A limited feed, that is, about 1 pound per 100 pounds 
weight of a bulky concentrate mixture results in gains of approximately 
2 pounds per day and a definite improvement in condition, A 30- to 
GO-day (lr>’-lot feeding period in the fall brings the heifers into sale 
season with adequate condition and at the same time their breeding 
value has not been impaired. The use of large amounts of oats in the 
summer and fall rations of sale heifers is recommended. A protein 
concentrate at this tune is of doubtful value if pasture or hay contains 
considerable legume. If fall-sale heifers are handled in drj’ lot during 
the summer, a ration consisting of at least 50 per cent roughage should 
bo fed and, as mentioned above, oats are desirable for summer feeding. 
Barley or ground car com arc also bulky and therefore acceptable, hut 
shelled or ground shelled corn or grain sorghum should be fc<l sparingly. 
A low-protcin, high-molasses, vitamin- and mineral-fortified concen- 
trate is often used in the fitting rations fed in drj' lot to insure an 
adequate intake of total ration and to protect such dr>'-lot-fcd cattle 
against vitamin A or mineral deficiencies. 
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Sale Bulls. Since most bull sales are held in Into winter and early 
spring, grain-feeding of yearling or older bulls on grass the previous 
summer is less important than it is for heifers. If, however, the breeder 
wishes to attract buyers who may wish to show the bulls they buy in 
sales, grain-feeding from calfhood is essential. However, most buyers 
who arc buying bulls to use on commercial cows — and this applies 
especially to the ranchers in the rougher range area*: — would rather 
have their new bulls in less than show shape. They find that such 
bulls are more fertile and are more apt to range with the cows when 
turned out to pasture during breeding season. As is the case with 
heifers, if grain is fed on pasture, bulkj’ feeds sucli as oats or ground 
ear com arc preferred. It is doubtful if it is economical to maintain 
all sale cattle, and especially bulls, in high condition at all timc< with 
the hope that the occasional visitor will make a purchase. Rather, 
the feeding program should usually be so designed that most of the 
sale cattle are in attractive sale condition only when seasonal demand 
is high. 

The Herd Bull. With a few possible exceptions, the herd bull 
needs no additional feed if he is running nilh the cow herd on good 
summer pasture. Wlicn yearling bulls arc used in the non-range areas, 
the daily feeding of 6 to 10 pounds of oats, ground car com, or similar 
bulky concentrate is often practiced in order to promote growth and 
development. The same sj’stom of supplemental feeding may serN*c 
to prolong by several years the useful life of old bulls which may 
fail to graze sufficiently to maintain their condition. 

During the summer time, strict attention should be given to the 
water, salt, mineral, and sliadc need? of purebred cattle. Often bccau«e 
some grain is fed, minerals arc ovcrlookctl. 

Winter Feeding of the Purebred Herd. The problem of winter 
feeding will also be discus«c<l on (be baris of the nutritive rrquirr- 
ments of the variou.s ago and sex grouping>« which are nifule The row 
herd itself in inanv instances consists of iHith wet atul <lr 5 ' coi's I)rj 
cows can lio wintered very economically in tlie same tiinnner a* com- 
mercial dr%’ cows— that i.**, on a full of legume hay or, Ih'IU'f stjJJ. 
niixcil bay, or silages made from the same crojw A parti.al fml of 
com or sorghum silage, cen’nl straw free-choice, anil a pound of proli-m 
concentrate j)or day is u«od c.xten«ively in the non-miige area*. If 
cured range gni« is'u-ed. supplementation with 2 pound- of a vitamin- 
nnil niinornl-rortifioil proti-in contratraH' m-ulu in cocl raK pnMltir- 
tion but Kiinp | 0 .S in neiBlit on llio part ol tlir ro»a Aliiioudi lln. 
lo«, may clnracl from llii' apin-arann- o( llu- ro«. wnnv,lial. mvr-t- 
ment in winter fml can l>e kept low. 

Open yearling or l.rtnl ye.'irlmg ami two-year-old rt-phremmi he.frr. 
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attain larger mature size if 2 to 4 pounds of a farm grain or high- 
energ}' concentrate is fed with the better rouglmges during tlie winter. 
Again, however, the added condition and eize of the heifers adds to the 
annual feed cost, and it is doubtful if the increased cost can be re- 
covered in terras of larger or hea\ner calf crops. 

‘Weanling heifer and bull calves should definitely be fed for at least 
normal growth during winter time with possibly some improvement 
in condition, especially if the calves have not been sorted into sale 
and replacement groups. A full feed of good mixed hay or silage plus 
4 to 6 pounds of almost any grain mixture is adequate. If prairie hay 
or other non-legume hay or com or sorghum silage is used, additional 
protein is needed. One pound per head of any of the oil seed meals is 
recommended. 

Winter feeding and management of the herd bull were previously 
discussed in Chapter 10. If annual production sales are held during 
the winter, additional condition is often desired in herd bulls simply 
for display purposes. Although this practice cannot be advocated from 
a health standpoint, there can be no doubt tliat prospective buyers 
like to sec the sires of sale animals carrying considerable flesh. 

Sale Cattle. IVinter rations or, for that matter, any ration that 
is going to be fed to full-fed sale cattle should meet the nutrient rc- 
(luircmonts for feeder cattle on finishing rations, as set forth in Chapter 
16. However, the purebred industry as a whole would be benefited 
if sale cattle were sold without fitting— that is, without being fed to 
high condition. As the added cost of the unncecssary fitting ration 
must be home by someone, it either cuts into the profits of the original 
breeder or mcrcascs tlic initial costs to the new breeder. What is 
probably even more important is that, unless highly fitted animals arc 
“let doNm” slowly, sucli animals may well have their productivity 
interfered witli and may even spend the rest of their lives in rough, 
patchy condition. Founder and cattle fc<l off their feet and legs arc 
all (oo common in purebred herds. Knturally such cattle can be 
salvaged for only commercial prices. 

Many special fitting ration^ arc used in purebred herds. Afore fre- 
quent feetlings, special methods of preparation such ns Btenin-rolling 
of grain to injure a Imikier, iliist-free nuion, cooking tlie grain portion 
of tlie ration, UMng iiiolas.«es and drie<l beet pulp ns appetite stimu- 
lators, and still many oilier siiecial adaptations arc used by experienced 
henlsmen in order to incrca-Kr consumption of ration and to maintain 
apiwtitcs over a long feetiing jicriod. The economy of such special 
treatment depi'nds uf)on the added price rereived for sale cattle, b'li- 
douhtciily the larger breederh who wish to uUract buyers from among 
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other purebred breeders are of necessity going to continue the practice, 
but the breeder who sells only to the commercial breeder can keep his 
investment in feed and extra labor much lower by maintaining his 
cattle with less condition. 

Nurse Cows. Nurse cows or foster mothers are used by many 
fitters of sale and show cattle. Certainly this practice can be recom- 
mended in tlie case of calves whose dams arc poor milkers owing to old 
age or other similar causes. Otherwise, in principle at least, the prac- 
tice should be discouraged because all too often inherently poor milk 
production on the part of the dam of a calf is obscured, whereas it 
would be better to recognize this fault for what it is and to cull such 
cows and their offspring from the herd. Furthermore the development 
of calves on nurse cows is so rapid that many develop unsoundness in 
the feet and legs. Of course it is difficult to argue with the breeder 
who knows that he may be able to increase the sale value of an out- 
standing calf many times simply by fitting the calf to the vciy nth 
degree. As to the cost of maintaining a nurse cow, it may safely be 
said that three additional mother beef cows can be fed on the feed 
consumed annually by a nurse cow. Nurse cows must bo fed a concen- 
trate mixture containing 15 to 20 per cent protein at the rate of 10 to 
20 pounds daily depending upon the amount of milk produced and 
upon the size of the cow. Incidentally, Holstein, Brown Swi<«s, or 
other cows that produce similar quantities of low fat-testing milk arc 
preferred to such high-testing breeds as the Jersey 

Many methods are used to change a calf over from its own mother 
to a nurse cow. This procedure is often difficult since, in most cn*‘p.‘», 
calves will not be switched over until they arc at least 4 niontfih old 
or older. Probably the most important point in making the change 
successfully is to make sure that tl«c calf is hungrj*. This point may 
necessitate withholding all food and water from the calf for as long a*- 
48 hours, aithough considerably less time is usually required. It often 
helps to permit the calf to nurse its own mother partially, jf po'-ilile. 
just before switching it over to its foster mother. Often a nurse cov 
needs to be hobbled or otherwise restrained to prevent her from kicking 
or butting the calf. Leading calve.s to the n'straincd cow m a nursing 
bam or stanchion is a reeomiiiemM pmetiee lK*eau-e u promote^ 
regularity in the fcciling schedule and help-* in breaking ralve-* to 
lead. 

Dried milk concentrate^ or rccon^tituUnl drietl milk show promi-e 
of roplMcinR tl,o nur.e row. Furtlior ir-sfotrh i. but oitli tbr 

u-c of untif.iotics tlio scour, often prevtilent vvlien mill, .uli-iuuli-. ,nre 
u*-c<l can all but be elmimatetl. 
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LcHIng Down FiHed Catfle. Highly fitted cattle that are being 
retired from a show herd or that may have been purchased at a sale 
need special attention when they are to be let down in condition. 
Simply turning such cattle out to pasture or placing them on an all- 
roughage ration is not recommended. Rather, a gradual reduction in 
concentrate allowance should be practiced. Raising the fiber content 
of the grain ration by increasing the oat content is also often practiced. 
In any case, the feeding of some grain is recommended for up to 3 
months while the animal is gradually losing its burden of excess fat. 
Much exercise such as that obtained by penning the cattle on pasture 
at all times also assists in letting fitted cattle down. 

Care of Feef. As a rule, the feet of cattle being fitted for show 
or sale require some attention. Animals with long toes or unevenly 
worn hoofs are less pleasing in appearance and walk less satisfactorily 
than those that have had their feet shaped up and their toes properly 
tnmmcd. The feet can best be worked on while the animal is in a set 
of stocks such as the one shown in Chapter 27. The sills of the stocks 
are built at a height that permits the tying of the shank and pastern 
of the leg in a horizontal position, thus exposing the underside of the 
foot for trimming. Young cattle can be thro'W’n for foot trimming 
quite satisfactorily. 

The practice of shortening the toes by standing the animal on a hard 
floor and cutting them off from above with a hammer and chisel is 



FfG. 92. Excess hoot RTOwth fhouU be irimmed from the underneath side. A 
sharp wood chiocl i<i an effective trtmminK tool if feet arc soft from standing in 
wet loU or pastures. (American Angus A'wociation.) 
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strongly condemned. U’hereas this method may prevent for a time 
the overlapping or rubbing of toes, it leaves the bearing surface of the 
foot unchanged, so that the trouble speedily returns. Ill-shapen feet 
throw an undue strain upon the bones and ligaments of the lower leg. 
If feet are allowed to go untrimmed, broken-down pasterns result. 

Feet that are badly in need of trimming should not be leveled up all 
at once, but should be trimmed in two or three installments at inten’als 
of a week or 10 days. In this way the foot can be observed to see 
what effect the last trimming has had and to detennine what addi- 
tional work is necessary. It also does away with the likelihood of 
cutting away so much horn at one operation as to make the foot 
tender or to cause bleeding. 

Fitting Cattle for Show or Sale. Such subjects as selection of 
prospective show cattle, grooming, washing, exercising, breaking to 
lead, care of horns, clipping of heads and tails, and selection of equip- 
ment for fitting and showing have been discussed in detail m prenous 
editions of this book. To do justice to these subjects would require 
much more space than can be allotted to them at the present writing. 
Furthermore, excellent publications pertaining to these subjects can be 
obtained for the asking from the various breed associations, whose 
addresses are listed in the appendix, and from the extension livestock 
specialists in each state. Generally speaking, problems encountered 
in developing, fitting, and showing beef cattle are quite specific in 
nature. It is likely that consultation with on experienced herdsman, 
fieldman, extension service representative, or vocational agriculture 
teacher is the quickest and best solution to individual problems. 

The Financiol Aspect of Purebred Cattle. The breeder of pure- 
breds has financial problems quite different from those of the man who 
handles only commercial cattle. In the first place the size of Iiis 
investment in animals is largely a matter of his own choosing, with 
"the sky as the limit.” This is true even though ho maintains only 
an average-sized herd, for what he Jacks in numbers can easily he 
made up in quality and breeding if he is willing to pay the price. 

Purebred cattle values vary greatly from herd to herd since there 
are wide differences in individual merit and in the popularity of the 
blood lines represented. They also vary greatly from one period to 
another, largely because of the degree of prosperity enjoyed by the 
men handling market cattle. ^^Tien pneos of commercial cattle are 
high there is a strong demand for purebred bulls to produce steers and 
heifers for the market. This demand results in increased prices for 
purebred cattle. The close correlation usually existing btawcen l^at 
steer prices and prices for purebred cattle may be seen in Figure 93. 
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FIG. 93. The relationship of prices of purebred beef cattle to: (a) prices of beef 
steers at Chicago, (b) net income of farm operators of the United States. Index 
number 1935-1939 “ 100. (University of Minnesota.) 

During the 21-year period 1900-1920, purebred prices, as determined 
from the published reports of all important public sales of Shorthorn, 
Hereford, and Angus cattle, averaged approximately 3^ times the 
average value per head of native beef steers on the Chicago markets.^ 
During the early years of this period, some purebred sales were held 
at which scarcely better than beef prices were realized. Later on, 
however, there were literally scores of sales vith averages around $500, 
whereas the offerings from the more noted herds averaged $1,000 and 
upwards 

As will be seen from Figure 93, purebred cattle prices skyrocketed 
during ^Yorld War I but declined immediately after the war to about 
* Armour’s Livestock Bureau. 



THE PUREBRED PROGRAM 


539 


the same level they had occupied before 1914 A similar rise in prices 
occurred during TVorld War II, but instead of receding after the \^a^ 
they continued to climb higher and higher, with each of the three 
major breeds registering each year from 1947 to 1950 successively 
higher prices than had been reported previously. Sales of both bulls 
and females in five figures were common during this period, and aver- 
ages from $1,000 to $3,000 were realized in scores of public auction 
sales of purebred cattle. 

Despite the record prices paid for outstanding animals representing 
the most popular lines of breeding, the rank and file of purebred cattle 
continued to sell at conser\*ativc prices In fact, they advanced little 
more over pro-World War II prices than other agricultural commodi- 
ties. (See Figure 93.) 

Importance of Depreciation Charge in Purebred Herds, The 

relatively large amount of money invested in purebred cattle exerts a 
considerable influence upon the financial situation. Interest and de- 
preciation charges and death risks, particularly, are affected. De- 
preciation is an item that may be almost disregarded in the financial 
aspect of a herd of grade cows, since the cows are usually sold before 
age affects their market value. In a herd of purebreds, however, 
depreciation is of considerable importance since animals bought at high 
prices are eventually sold for beef. Occasionally the loss suffered from 
the depreciation on a single animal is sufficiently large to .npe out the 
profits accruing from the rest of the herd for a full year. Losses from 
depreciation are particularly heaxy during periods of financial depres- 
Sion when prices are falling rapidly Tliese, howex^r, are to a certain 
extent covered by the appreciation or increase m values enjoyed during 


Table 235 

Pbices Paid for Puredhed Hereford Cattee 
AT Public Acenov Sales 


1950 


1940 


Number of auction sales 
Number of cattle sold 
Average price 
Average of top sale 
Top price for bull 
Top price for female 
Bulls sold for §10,000 or more 
Cows sold for $5,000 or more 


573 

38,744 

$604 

$5,160 

$70,500 

517,300 

46 

31 


220 

17,893 

$195 

$1,023 

$7,900 

$5,350 

33t 

6f 


• Compiled from The Airencan Hereford Journal. 
t Number sold for $2,000 or more. 


1920 


60 

3,732 

$217 

$1,068 

$2,500 

$7,600 

5t 

3t 


15,432 

$416 

$4,050 

$22,000 

$8,000 

3 

13 
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periods of prosperity when prices are advancing. Unfortunately, com- 
paratively few breeders have many cattle on hand when prices are 
rising, w’hereas bams and pastures are likely to be full when values 
are falling. Moreover, there is a pronounced tendency for new men 
to enter the purebred business after prices have reached a high level 
and a majority of them have nothing to sell until the arrival of a 
period of depression which inevitably follows inflation and overexpan- 
sion. The losses suffered on herds so founded arc sometimes very 
large, occasionally necessitating the sale of the cattle for only a 
fraction of their initial cost. A tax expert should be consulted by 
breeders of very valuable animals in order to choose the best plan to 
follow in computing taxable income and deductions. 

Operating Costs in Purebred Herds. Operating expenses per 
animal are somewhat larger for purebred than for grade cattle. The 
breeder of purebreds, if he is to make progress and succeed, must keep 
his herd in fairly good condition to insure the maximum development 
of the young stock and to make a favorable impression on prospective' 
purchasers. This means a larger outlay for feed and labor. Further 
calls for additional labor result from the general practice of hand 
mating, from the necessity of keeping the bull and heifer calves 
separated, from the need for more or less individual feeding and care 
in order to give each animal the best possible chance to develop, and 
from the desire of most breeders of purebred cattle to keep the bams 
and farmstead sufficiently neat and clean to bear inspection by visitors 
at any time. 

As a rule the building and equipment charge per animal is consid- 
erably higher in purebred herds than in grade. Although a certain 
amount of extra equipment beyond that needed for ordinary cattle is 
highly desirable, elaborate bams and costly equipment are by no means 
essential to the raising of animals good enough to meet any require- 
ment. A sufficient number of fairly large, roomy box stalls and well- 
drained paddocks to permit the proper separation of animals on the 
basis of age and sex constitutes the principal item of equipment needed 
for the proper handling of a herd of purebred beef cattle. 

Cost of Selling Purebred Cattle. The marketing or selling cost 
of purebred cattle is materially higher than that of grades. Because 
there is no established market for breeding cattle, each breeder is 
forced to find his omi market, w’hich he proceeds to do through various 
kinds of advertising. Newspapers, livestock journals, billboards, and 
letterheads announce to the reading public that he has stock for sale; 
reproduced photographs, show herds, and public displays of prize rib- 
bons and trophies attest the eccellcnce of his herd as a whole. Even a 
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certain percentage of the cost of an imposing bam, the expense of 
painting the paddock fences, and the cost of keeping the breeding 
animals in somewhat higher condition than that necessary’ to insure 
their maximum usefulness should properly be charged to advertising. 
Returns on money thus expended come from a more ready sale or 
higher prices for surplus stock rather than from lower operating costs. 

The beginning breeder should exercise care lest his selling costs be 
out of proportion to the prices received. To consign a $300 animal to 
a sale the expenses of which, including advertising, catalogs, auctioneer, 
stall rent, freight, expenses of attendant, et cetera, are $50 or more per 
head, is obviously poor policy. It is Hkely that the net return voulcl lie 
greater if the sale were made at home at little more than beef pnccs. 
Unless one is willing to consider a part of the avpcnsc of prescnt-d.iy 
sales as legitimate advertising for future offerings, the total cost of 
selling should not exceed 8 to 10 per cent of the expected sale price 

Receipts from Purebred CoHle. Receipts from a herd of pure- 
bred beef cattle are verj’ irregular in both amount and season During 
periods of prosperity every surplus animal is taken by eager buyers 
who show little tendency to haggle over prices. During less favorable 
times even the more noted breeders have to resort to peddling taetic* 
in order to make sufficient sales to keep their herds do\vn to tlie re- 
quired size. At sucli times it is not unusual for a large percentage 
of bull calves to be castrated, finished, and sent to market along with 
the plainer heifers and those cows that have sliown only mediocre 
breeding ability. Although such sales arc trying to ilie individual 
breeder, they may be of considerable benefit to the breetl ns a whole, 
inasmuch as they cause the elimination of the poorer animals from the 
lists of registered stock. 

Price fluctuations have been the downfall of a great many cattle 
speculators wlio attempted to get into the purcbrwl bu«ine« hy buying 
a "ready-made” herd at peak values. However, for the man who 
builds his own licrd from the profiony of n few cnrrfully spfcrtrd rons 
of proved merit, price fluctuations, nltliougli by no means welcome, arc 
not likely to prove disastrous. 



chapter 


THE mimim of feeds 

AND METHODS OF FEEDINO 


Probably no question connected with the feeding of beef cattle gives 
the inexperienced feeder more senous concern than that of the choice of 
method of feed preparation. It is small wonder that he is confused, for 
every medium of communication is used to extoll the virtues of every 
conceivable type of feed grinder, crusher, shredder , cooker, and so forth. 
Since many of the claims made by the manufacturers are in direct con- 
tradiction with one another, obviously all cannot be correct. It must 
be kept in mind that a recommendation or testimonial letter given by 
a feeder who has tested only one type of machine can be very mis- 
leading, because it is quite likely that he has not made comparisons 
with other machines under controlled conditions, or he may simply 
have used a new method of processing and liked it in comparison with 
no processing at all. Furthermore, the importance of convenience all 
too often is given more emphasis tlian it deserves, and the economics of 
a processing method is sometimes almost entire y over oo e . 

Fortunately, under normal conditions the particular form in which 
the feeding stuffs are fed to ruminants m general and cattle in par- 
ticular, is of minor importance so far as performance o the catt e is 
concerned. Generally speaking, feeds should be fed in the form that 
involves the least total labor. Since labor cost comprises more and 
more of the total cost of finishing a steer mth each passmg 
of constantly increasing w-age rates, building a feed-handling sjstem 
around the essential processing unit is justihahle. 

D i- X Thp toDic of com preparation tmII receive 

first, corn is the most experimental work has 

preparation in some form, and, secona, 

been done with this feed. ,, forms* 

Corn is fed to beef cattle in the followmg well recognized forms. 


1. Standing in the field. 

2. Snapped corn. 5^5 
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conceivable type of feed grinder, crusher, shredder, cooker, and so forth. 
Since many of the claims made by the manufacturers are in direct con- 
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of constantly increasing wage rates, building a feed-handling sjstcm 

around the essential processing unit is justifiable. 
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p“;rron"i„tmTtr:7:econd. more experimental work has 

been done with this feed . ,, 

Corn is fed to beef cattle in the following well recognised forms. 


1. Standing in the field. 

2. Snapped corn. 54 s 
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Snapped Corn. The term “snapped corn” is applied to corn that 
has been gathered, generally by hand, with the husks remaining on the 
ears. These husks are of fine texture and are of considerable value as a 
roughage material. They also tend to preser\'e tlie freslincss of tlie ears 
and prevent the grain and cobs from becoming dry and liard. Snapped 
corn is, therefore, somewhat more palatable than ordinary car corn and 
is consumed, as a rule, in somewhat greater (pi-antitics However, a 
greater wastage of feed occurs since the cattle tend to pick tlie ears uj) 
by the husks and drop some beyond the edges of the troughs before 
getting them firmly between their jaws. Such cars arc, to a large 
extent, recovered by the swine that follow the cattle 
With the exceptions noted above, snapped corn i.'* coinparalilc to ear 
com in feeding value. In practice, snapped com is fed mainly during 
the fall and carlj’ winter months when it can be fed directly from the 
field. The only region in which this type of corn is fed to any extent 
is in the South and Southeast where corn acreage on individual farms 
is too small to justify a mechanical corn picker Coarsely grinding the 
whole ear, husks and all, with a lianimennill renders snapped corn a 
very satisfactory cattle feed and overcomes the problem of wn«te re- 


ferred to above. 

Ear Corn. During the first two decades of the twentieth centurj*, 
when the feeding of 2- and 3-year-old steers was a common practice, 
large amounts of whole and broken car corn were fed to liecf cattle. 
For small droves numbering less than 50 liead the cars were u«ually 
broken by hand into two to four pieces over the edge of the feed trough, 
but for large droves they were broken Into smaller jiiecc? by means of a 
power-driven mechanical breaker or sheer. Often yearling cattle and 
calves would be brought up to a full feed on ear corn chopped into 
pieces about an inch long with an onlinary hand corn-knife. The 
present scarcity of labor and the availability of tractor and clcctnc 
power for grinding on nearly cvcr>' fann have rc.ultcl in tl.c nlmo-t 
complete disappearance of broken ear corn from beef cattle feed hunks 
Nevertheless, it is an unusually good form of com for .starting cattle 
on feed, especially in the fall and early winter, when the com often 
contains too much moisture to be easily ground or to he stored m the 
fonn of ground car corn for more than 2 or 3 da\s ««t loiit {ku in^ 

Ear com is more salisfactor,- lor IccImE .lorms tl.c la I »"'l 
while tlie cobs are soft and s-p«mg>-. In the spring, with the ^ 

wami weather, much of the moisture in the coh’* e\a}>«ratc . nn< ri g 
the ears more difT.cult to ma.^ticatc. For tl.i* reason pmuml ami 
shelled corn are more satisfactory for summer ee< m,. ,,,,,,,1 

The feeding of ear com, ether «hole or broken .. ;; 

to systems of feeding which make use of self-fcelen!. 
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3. Ear-corn silage. 

4. Broken ears. 

5. Chopped green com. 
C. Corn-and-cob meal. 

7. Shelled com. 

8. Ground shelled corn. 

9. Shelled corn silage. 


"CatHing Down" Corn. The use of cattle to har\'est corn from 
the standing stalks is seldom practiced novva<lays. In the few instances 
in which this method of feeding is being followed, the wastage of corn 
is verj* high. In eating the com the cattle knock many of the ears to 
the ground and show little inclination to eat these ears as long as they 
can get a full supply from the standing stalks. The fallen ears become 
dirty and unpalatable with the first rain and must be salvaged by s^'inc. 
In a test conducted at the Illinois station, 10.5 acres of standing "soft 
com fumisljcd a full feed for ten 2-ycar-old steers for only 58 days, m 
comparison with 80 days for an equal acreage fed as shock corn to 
Himilar steers in dry lot. The combined cattle and swine gains per acre 
for tlie two areas were 175 and 240 pounds, respectively. Although 
little com is fed as sliock com, the comparison still points up the waste- 
fulness of this method of feeding. 

One of the problems of running feeder cattle in a field of standing 
corn is the difliculty of supplying the protein required to balance the 
ration Since the cattle consume considerable roughage in the form 
of Im-ks and cob^, they eat relatively little legume liay. The feeding 
of a jirotcin concentrate presents the problem of insuring that each steer 
gets his slmrc of the small amount fed. This may be done by mixing 
the protein supplement with about its own weight of chnffctl hay in 
order to prevent the more aggressive steers from consuming all of it 


before the more timid animals reach the feed trough. 

Catthng down com should be attempted only with cattle accustonicti 
Ui a full feed. A sufficient number of swine should he put into the field 
to utilize both the com that the cattle knock to the ground and the 
umhgc‘*tcil corn voided by tbc cattle in their feces. Three times as 
many s\\ me arc nccilwl wiili a drove of cattle ninning in a corn field as 
arc nciHlctl in a iliy lot From two to four 80- to 120-pound shoats per 
steer arc umally rcquireil. 

Shock com, the nio«l common form in which corn wa« fc<l in 
early day* of cattle fcctling, can no longer be recommended. The com 
picker ami tin* com combine, togctlicr wiUi llic not'd for tlcstroying 
com-lKircr lan-ac Iiarliorttl in ino-'l com stalks, totlay make the fctnling 
of shockctl com «)b'olctc. 
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field. The only region in which this type of com i' fed to any extent 
i.s in the South and Southca^t where corn acreage on individual fnrm- 
is too small to justify a mechanical corn picker Coarsely grinding the 
wliolc car, husks and all, with a Imininennill render^ .-nappeil corn a 
ver>' satisfactorj* cattle feed and overcomes the problem of wa'tc n.‘- 
ferred to above. 

Ear Corn. During the first two ilecades of the twentieth rentuo’. 
when the feeding of 2* and 3-ycar-ohl steers wn- a common practice, 
large amounts of whole and !»rokcn car corn were fixl to l»ecf cnltlc 
For small droves numlicring Ic^* than .V> head the enr^ were uMially 
broken by hand into two (<» four pK'CC^ over the itigc of the fectl trough, 
but for large droves they were broken int«* smaller lueer' by mrnns of a 
powcr«driven mechanical breaker or ‘.beer Often yearling rattle nn<! 
calves would be brought up to n full ft'«*<l on e.ar rom chopi*rt| into 
piece** about an inch long with an «»rdin.ar\' liand rom-knifr The 
present scarcity of lalmr and the availabdity nf trarinr and rirrtne 
power for grinding on nearly wtry fann li.ave rcMiIUtl m the nimn.t 
complete di‘ai»pi-aranreof broken ear e«im fnmi l)evf rattle fntl btmk* 
XevcrtheIc-« it i« an unusually go-l form of mm for st.artmg cattle 
on fetHl. esiKTbllv in the fall and early winter, when the mm often 
contain*. tiK. much moi*tim* to Ik* e.n-ily grotind or to !-• -torrrl m th- 
form of ground ear mrn for morr than 2 «*r 3 d->\» without .[vulmg 

Far mm i^ more satisfactory for hK-,hng dunng the fall .an-l winter 
while the cobs are -oft and .fw.ngx In the .pnng. with ihe nrriv;.! of 
wami wT.Hher. inurh of the .......sturr in the m’o r%a,.-fatc.. rr:...cn.-: 

the rar^ more difTicult (n ina.ticatr For tla- rc.-i-e-, I r^. an I 

chelle.! com arc more (.ati-factora* for fee. 

Tl.r fmfing of f.ar mrn. either or hf. km t. rot at a., . ijt.i 

to j.y»tem« of fm«Jing «hifh make ««• of •e.f.fer .rn I 
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the newer, automatically controlled feed handling systems will not 
handle such corn. 

The feeding of ear-corn silage has been discussed in Chapter 16. 
However, in connection with preparation of com it should be men- 
tioned that this method of har\'csting, storing, and feeding com to 
feeder cattle has several points in its favor, not the least of which is 
the possibility of saving labor when the feeding operation is mecha- 
nized. The only question of real concern is that of the economy of 
grinding and storing the eob portion of the ear, especially if the more 
expensive, glass-lined, ox>*gcn-frce silos are used. It should be remem- 
bered, however, that the cob portion of the ear may have a feeding 
value of as high as three-fourths that of the grain on a pound for 
pound basis. Since the cob portion of ear-corn silage is readily con- 
sumed, if not too coarsely ground, this also overcomes one of the 
problems with ground ear com. Since the cob makes up approximately 
20 per cent of the weight of car com, it goes a long way toward meeting 
the roughage requirement of feeder cattle. This should be kept in 
mm<l when deciding how much additional roughage to feed to cattle 
which are on a full feed of com. Ordinarily only half as much hay or 
silage is required when car-corn silage is fed as wlion shelled or ground 
bhcllcd com is fed. 

Shelt«d Corn. Shelled com is obviously a more concentrated feed 
than car com since tlio cobs arc not present. Com cobs, because of 
their high fiber content, have a lower net energj' value. In this respect 
they arc comparable to the roughage component of the ration, and 
their presence usu.alJy pcmiits some saving in this item, ns mentioned 
above. 

Given a fairly liberal roughage ration, cattle make more rapid gain.s 
on shelled than on car com. This gain is principally due to the fact 
that a larger weight of com kernels is consumed. Consumption 
larger l)ccau^e shelled com is more palatable and liccause passage from 
the digestive tract fa>ter. It may appear from the result.? of some 
feeding experiments limt shelled com is more thoroughly digcstwl, 
since the swine guin« per hushel of com fed were larger with ear com- 
However, some of this pork probably was duo to ears that were 
“noacd" from tlie trough or were dropp^ to the ground and, tlicrefore, 
were not consumed by the cattle. 

The superiority of shollctl com over car com i.s never great but is 
more pronounced during the summer and fall, when the ears arc likely 
to 1)0 Imnl and diy and dilTicult to masticate. The rJaim ».<* often made 
that shcllwl com has a decided advantage for cattle getting silage or 
for cattle on gra««, because the succulent fowls tend to make their 
mouths tender, rendering them less able to mafiimte car com. A more 
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plausible explanation is that cattle fed silage or running on grass tend 
to consume large quantities of these palatable roughages and have too 
little capacity for a bulky feed like ear com to eat enough of it to 
make large gains. 

Ear com in all forms is a somewhat safer feed than shelled com 
since cattle getting it are not so likely to overeat and go off feed. 
Many practical feeders prefer ear com for this reason. It is often 
used for the first 5 or 6 weeks while the cattle are learning to eat. A 
change is then made to shelled com as soon as all tlie cattle are eating 
well and are on nearly a full feed. 

Ground Corn. The tcmi "ground corn” may be usetl to refer 
either to the ground ears or ground shelled com. Strictly sjicaking, 
ground oars go by the name “crushed ear com” or “com-and-roh 
meal/' according to whether the cars arc ground coai^e or fine, and 
ground shelled com is called merely "ground com" or "com ineal" if 
the grinding has been especially thorough. As a rule, crushed car com 
is the form more commonly u>cd by feeders wlio are preparing cattle 
for the open market, whereas coarsely ground shcllcfl com is exten- 
sively used in fitting cattle for the sliouyarti or sale ring, or in fit-ding 
with silage. 

The grinding of com, cither car or phcllc<l, i« done primarily to pro- 
mote faster daily gains. Tins incrc.r«'e in gain roult.s partly from a 
larger consumption of grain and p.irtly from a better ulilizaiion of the 
grain by the cattle. More ground than whole grain is eaten, for 
reasons unkno^m. The breaking up of tlie kernels into many minute 
particles probably makes the com mon* palatable or "tn-ly ” The 
finer the com is ground, the greater the surface that is cxf>o«e<l to the 
action of the bacterial flora of the paunch and the diRt«<tivr juice-., 
which easily penetrate each small piece of the ground grams lran'«form. 
ing their jirotcins and starches into siiiiplcr products that are ea«i!y nli- 
W)rhc(l, On the other hand, on appHtinhle percentage of com that is 
fed a\!ioIc passes through the entin* iligestivc tract without li.avmg 
even its outiT covering broken. In nilditton. there are other kernel- 
that have been onlv partly clicwwl and are irnjK'rfectly dig.--trtl 
Grinding aids the pn^ces- of digiMion, a- indieatetl l«th by the mKiller 
amount of ground tlian of whole com miumtl jst iMiund of gam and 
by the siimllor gain-, made by swine which are m tfie lot wit], rattle 
fcl ground com. However, the n-«lts of the Nrhm-k.a and low.a 
exiH-riments reportetl in Talde 237 indimte tJ.at co.arN ly rrarkr,! 
shelled com i- utilui'tl little U-lter. if at all iK-tlcr. than sIkIIM eon, 
by yearling cattle The difTcnnn- ol>M•r^•ctl m swine gam. m tJ 
exix-rimcnts. n. in ino-t ronip-anMin. Iwiwrtn wj.oir and gmimd rum. 
mu-l then-fon' l«e atlnbuUxl pnncipally to the inability of the .w,ne 
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Table 237 

Tub Value op Grinding Shelled Corn for Yearling Steers 


Kgbraaka Experiment StatiQD* Experiment 


First Trial 

Second Trial 

Stationt 

Shelled 

Corn 

Coarsely 

Ground 

Shelled 

Coarsely 
Ground 
Shelled Shelled 
Corn Corn 

Shelled 

Corn 

Coarsely 

Ground 

Shelled 

Corn 


Initial neiHht. lb 

63S 

G42 

671 

670 

657 

650 

Final weight, lb. 

1,067 

1,075 

1.063 

1,076 


1,105 

Average daily gain 

2.38 

2.40 

2.17 

2.26 


1.87 

Average daily ration 

Corn (shelled basis) 

16.5 

17.8 

14.9 

15.2 



Corn (cobs) 






1.5 

Alfalfa hay 

6.3 

5.9 

5.4 

5.3 


Corn silage 





11.5 


Feed per ewt gain 

Corn (shelled) 

692 

742 

6S6 

673 

625 


Corn (eobs) 






82 

Alfalfa hay 

222 

247 

250 

235 

79 

Corn silage 





593 


Hog gains per steer 

29 

15 

51 

25 

57{ 

18t 

Dressing percentage 

60 4 

61.2 

59 7 

59.5 




* Nebraska Mtmeosvapbed Cattle Circular 143. 
t Iowa Animal Husbandry Mimeographed Leaflet 159. 
I Feed saved by hogs per 100 pounds oC cattle gmns. 


to recover the small particles of undigested grain voided by the steers 
fed ground corn. 

Corn-and-cob meal has almost the same relation to ground corn 
that broken ears have to the shelled grain. The cob particles thftt 
are in the former result m a sliglitly smaller daily grain consumption 
than may be secured from feeding the latter. In the absence of 
sufficient roughage, these cob particles may be of considerable benefit 
in lightening the ration and giving it bulk. The presence of the cob 
particles also makes com-and-cob meal a somewhat safer feed than 
ground shelled com because cattle getting it are not as likely to 
overeat and go off feed. 

Great variation exists in the degree of fineness attained in grinding 
corn. In some cases the ears are merely crushed, leaving many of 
the grains imbroken and particle of cob one-half inch or more in 
length. In others, the grinding is so thorough that the ground cobs 
have much the appearance of coarse middlings or bran. Shelled com 
may bo merely cracked or it may be reduced to a genuine meal. 

As a rule, coarsely ground shelled com is preferred to finely ground. 
When reduced to the consistency of a fine meal it tends, when eaten, 
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to make a sticky, pasty mass which is believed by many to be more 
or less unpalatable to full-fed cattle. Ear com, on the other hand, 
should be ground rather fine. Cattle that are full fed on coarsely 
crushed ear com spend considerable time separating the grain from 
the larger pieces of cob. Unless the cob is eaten, the time and labor 
spent in grinding would be employed to better advantage in shelling 
the com for the cattle. 

Comparison of Methods of Grinding Corn. The question of 
which type of mill to use for grinding either ear or shelled com comes 
in for what seems an undue amount of discussion among cattle feeders 
It is true that small differences in consumption can be demonstrated, 
especially over short periods of time, if com is ground coarsely or 
flaked by mills designed to grind com in this manner. Such differences 
are, first of all, small, but in addition, these small differences in 
consumption may be more than offset by slower mill capacity and 
larger power requirements. Data such as those sliown in Table 238 
show that the type of mill used in grinding com is not of great 


Table 238 

Comparison or Three Methods or Grinding Ear^Corn tor 
Full-Fed Yearling Steers in Dry Lot 
(September 1-October 27, 1954—56 da>8) 


Number of steers 
Average initial weight, lb. 
Average final weight, lb. 

Average total gain, Ib 
Average daily gain, lb. 

Average daily feed consumed, lb. 
Ground ear corn 
Cottonseed meal 
Mixed hay 

Feed consumed per cwt. gain, lb. 
Ground ear com 
Cottonseed meal 
ilixed hay 

Feed cost per cwt. gain, $t 
riobs refused per day per steer, lb. 
Average fineness moduli 


Burr 

Mill 

Hammer- 

mill 

" 10 

10 

947 

941 


1,059 

121 

118 

2.17 


17. 1 

17.4 

1.49 

1.49 

3.6 

3.6 

79ai 

828.4 

68.8 

70.4 


172.9 


24 10 

022 

082 

4.33t 

4.20 


Reel-Type 
Kmfe Mill 


1,069 


17.1 

1.49 

36 

790.1 

css 
168.0 
23 09 
0 

4.30 


)is Feeders Day Report, 1954. cottonseed meal, $S0 Ion; mixed 

pnees used: ground ear com, 9 ■ 

„ .1 Lxreer tli.an Jr4n 


ur has 


es used: ground ear cww, • 

j 1 n and particles Ixrger tlwn 
a fineness modulus of 0 an p»* 


arc giYcn a 
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Table 240 

A CoMrAUi'«ON or VAnioua roRUs of Cons for Feeder Cattle* 


(Avorngp of Tlir«-c T«o-3‘car-olcl Sfwrs. AveriiKt* Time Fed, 130 Days.) 


Pm>*ration of Corn 

liars. 

ponnda 

gMtrd 

(MMlftiU 

Cni'hed 
Ijir Com, 
pounds 

Com-aod- 
Cob Men), 
pounds 

Ground 

Shelled 

pounds 

AversRO initi.nl urislit 

D7I 

983 

973 

OSl 

080 

AveraRo daily Ruin • 

2 52 

2 71 

2 59 

2 61 

3 03 

AveroRc daily ration 






Com (shciicti li:u«ia) 

17 42 

17 87 

17 21 

17.10 

18 33 

NitroRcnnm cone 

2 78 

2 96 

2 75 

2 71 

3 05 

Corn filaRO 

IT 58 

17 75 

16 00 

16 61 

18 22 

I.«Kume Imy 

2 49 

2 69 

2 53 

2 38 

3 08 

Fc«l per pound gain 




6 48 

6 05 

Cora (thclied IiAfu) 

C 80 

6 57 

6 68 

Nitrogenous cone 

1 10 

1 00 

1 06 

1 05 

0 09 


6 93 

6 55 

6 17 

6 35 

6 91 

Legume hay 

0 99 

1 00 

0 08 

0 91 

1 01 


8 24 

8 52 

8 51 

8 64 


Pork produced per itecr 

91 76 

68 09 

' 40 62 

! 17 04 

19 29 

Pork per Imshcl corn fed cattle 

2 27 

1 63 

1 01 



Gain on cattle and hogs per liu«hel 




9.10 

9 85 

of corn fed cattle ■ • 

10 51 

10 15 

0 52 






8 73 

pound gain on cattle and hogs 

7 62 

8 42 

8 78 

9 86 




10.63 

4 08 

4 66 

hogs made by hogs 

21 63 

16 02 

Per cent of corn fed recovered by 
hogs (based on estimate of 5 


14 5 


4.0 

4.0 

pounds corn per pound pork) 

20 3 



• Missouri Bulletin 149. 


without making a number of qualiScations. Most of the early experi- 
ments showed that shelled com was somewhat superior m respect to 
palatability, rate of gain, and degree of «nisli produced, but several 
tests made more recently have raised seiious doubts in regard to these 
points. For example, m the experiments reported in Table 239 calves 
and yearling cattle gamed at nearly the same rate on shelled com as 
on corn-and-cob meal However, the steers in the Missouri experi- 
ments reported in Table 240 gained somewhat faster on shelled com 
than on ground ear com In all the Ohio tests reported in Table 239, 
fewer bushels of corn were eaten per hundredweight gam by the steers 
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Tabic 240 

A CoMfAuivos or Vawoub Fobus of Corn for Feeder Cattle* 


(AvpniRt of Thrw Trits. T\\o->cnr-oM Steers. AveniRe Time Fed, 130 Days.) 


rrrpantion of Core 

Proiien 

liar*. 

pUUfKt* 

Shelled 

pouniii) 

Cnuhnl 
Hsr Corn 
pounds 

Corn-ant 
Cob Mea 

Ground 

Shelled 

pounds 

Avemge initi.Tl n eight 

971 

983 

073 

9S1 

9S0 

Average daily gain 

2 52 

2.71 

2.59 

2.01 

3 03 

Average dailj' ration 






Com (shelled basis) 

17 42 

17.87 

17 24 

17 10 

18 33 

Nitrogenous cone 

2 78 

2 90 

2 75 

2 71 

3 05 

Corn sil.age 

17 58 

17 75 

10 00 

10 01 

18 22 

legume hay 

2 49 

2 09 

2 53 

2 38 

3 OS 

Feed per pound gain 






Corn (shcllctl liasls) 

0 80 

0 57 

0 58 

6 48 

5 95 

Nitrogenous cone 

1 10 

1 09 

1 OC 

1 05 

0 99 

Corn silage 

C 93 

0 55 

C 17 

6 35 

6 91 

Legume luty 

0 99 

1 00 

0 98 

0 91 

1 01 

Beef per bushel corn fed cattle 

8 24 

8 52 

8 51 

8 64 

g 40 

Pork produced per steer 

91 70 

08 09 

40 02 

17 94 

19 29 

Pork per bushel corn fed rattle 

2 27 

1 03 

1 01 

0 46 

0 45 

Gain on cattle and hogs per bu*hcl 






of corn fed cattle 

10 51 

10 15 

9 52 

9.10 

9 85 

Pounds of dry matter fed per 






pound gain on cattle and hogs 

7 02 

8 42 

8 78 

9.36 

8.73 

Per cent of total gain on rattle and 






hogs made by hogs 

21 03 

16 02 

10.03 

4 93 

4 56 

Per cent of com fed recovered by 
hogs (based on estimate of 5 






pounds corn per pound pork) 

20 3 

14 5 

6 0 

4 0 

4 0 


* Missouri Bulletin 149. 


without making a number of qualifications. Most of the early e.\peri- 
ments showed that shelled com was somewhat superior m respect to 
palatability, rate of gam, and degree of finish produced, but several 
tests made more recently have raised serious doubts in regard to these 
points. For example, in the experiments reported m Table 239 calves 
and yearling cattle gained at nearly tlie same rate on shelled com as 
on com-and-cob meal. Howc\er, the steers in the JMissouri expen- 
ments reported in Table 240 gamed somewhat faster on sJielJed com 
than on ground ear com In all the Ohio tests reported m Table 239, 
fewer bushels of corn were eaten per hundredweight gain by the steers 
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fed ground ear com, but in the Missouri experiments approxir 
the same amounts of com were consumed per hundredweight o 
made. Such disagreement in the results obtained from thes 
forms of com is frequently encountered in tests made at dii 
stations or at the same station in different years or under dil 
conditions. The fact that, in an Iowa test, ground ear com pro 
significantly less gain than shelled com with only 1 pound of I 
meal, but slightly larger gain with 2 pounds of protein suppl 
suggests that some of tlie com-and-cob meal rations may hav< 
tained insufficient protein to sustain the optimum bacterial acti 
the com cobs during rumen digestion,^ 

When Is fhe Grinding of Corn Justified? A careful stu 
Tables 239 and 240 brings out the fact that whole com produces 
meat, both beef and pork combined, than ground corn. This, w. 
doubt, results from the inability of the swine to recover the 
particles of ground com that pass through tlie cattle undig 
Unless the price of finished cattle is considerably higher tlm 
price of swine, the grinding of corn is not ordinarily justified ' 
swine are available to follow the cattle. In the absence of i 
medium or finely ground shelled com should be fed, since the i 
gains made by tlie cattle are more than enough to pay for the ex 
of grinding. (See Table 241.) 

Obviously the cost of shelling, breaking, crushing, or grinding i 
greatly with the kind and size of machinery used. A large an 
of com can be ground or shelled at a much lower cost per bushel 


Toble 241 


Advaktaoes Resulting moM Preparation or Corn* 



Increase in 
Cattle Gains 
per Bushel 
of Corn Fed 

Value of 
Cattle Gains 
at 20 Cents 
per Pound 

Increnacd 

Cost of 
Preparation 
per Bushclt 

Siior 
of Ti 
Put< 
Ih.' 

1. Shelling par corn 

0.28 Ib. 

5.6)1 

3-4 ^ 

10 

2. Crushing ear com 

0.27 

5.4 

5-6 

4 

3. Grinding car com 

0.40 

8.0 

0-8 

5 

4. Shelling and grinding 
corn 

1.16 

23.6 

8-10 

27 

5. Grinding shelled rom 

088 

17.6 

5-7 

17 


• Computed from Table 240. 

t Cost of breaking par com per bu-*ticl p8titnato<l at 4 cents. 
iTown Exocnment Station, AH IjCaflct IC3. 
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a single truckload. The greater the amount of man labor required 
to get the com to and from the machine, the greater the cost. 

One advantage possessed by ground com over whole com, especially 
over car com, is the ease with which it may be mixed mth other 
feeds such as bran or the oilseed meals. Particularly is this mixing 
eas>' where self-feeders are used and a considerable quantity of feed 
is mixed up at one time. The self-feeding of oilseed meals along 
with broken ear com is rather unsatisfactory since two materials 
varj'ing so much in texture do not mix together well, IVith shelled 
or ground com, however, no such difficulty is experienced. In the 
feeding of young, purebred breeding cattle and in the fitting of 
animals for the show ring, the use of ground or crushed com is almost 
universal, largely because it is more easily mixed with the other 
components of the ration. 

Ground ear com is superior to shelled com for cattle which are 
full-fed on legume pastures, such as red clover and alfalfa, because 
the drj’ particles of cob tend to overcome the tendency of these forages 
to cause scours and bloat. However, shelled com appears to be much 
better on bluegrass and other non-Icgume pastures since larger quan- 
tities are eaten and therefore greater gains are secured. Shelled com 
is less badly damaged by rain than is ground com. It is therefore 
better suited for feeding out of doors and for use in self-feeders, 
which may have rain or snow blonm into them during a severe storm. 

One serious disadvantage of ground ear and ground shelled com 
is the impossibility of storing it in quantity without its becoming 
unpalatable through the action of molds. These organisms develop 
rapidly in ground com with a moisture content above 15 or 16 per cent 
at winter temperatures, or above 13 or 14 per cent at temperatures 
above 70° F. Since these limits are seldom obtained until late spring, 
it is usually necessary to grind com every 3 or 4 days in order to 
prevent it from becoming musty and rancid before it is fed Shelled 
com, on the other hand, can be stored safely if its moisture content 
does not exceed 18 per cent Consequently, shelled com is preferred to 
either ground com or ground ear com by feeders who find it convenient 
to store large quantities of com in the same form in which it will 
be fed. 

Preparation of Oats, Barley, and Wheat. The advisability of 
grinding oats, barley, and wheat for cattle has already been discussed 
in Chapter 16. Inasmuch as the saving effected by grinding oats for 
calves usually does not exceed 5 to 10 per cent, gnnding oats for 
animals of this age is not likely to be profitable unless oats are high 
in price. It is doubtful, however, that barley or wheat should ever 
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Table 242 


Value of Grinding Oats, Barlbt, and Wheat for Cattle 



Indiana Bulletin 371 | 

blinneaota 
Bulletin 300 

Alissoun Bulle; 

[in335 

Gr&m Rfttioa 

Oats, Shelled Com, § | 

Barley 

(Alone! 

Wheat Alone and 
Muted with Corn 


Whole 

1 Oats 

Coarsely 

1 Ground 

^Medium 

1 Ground 

Finely 

Ground 

Whole 

Ground 

Whole 

ISTient 

Ground 

Wheat 

1 

Ground 

WheatK 

Shelled 

ComH 

Initial lb i 

997 

997 

993 

995 

MS 

fiST 

' 362 

334 

5.37 

Av dailj gam, Ib. 
Gram consumed 

1.03 

1 2 06 

2.11 

1 95 

212 

2 23 

2.15 

1S4 

2 57 

daily 

14 5 

14.6 

14 6 

14 6 

14 8 

12 5 

14 4 

06 

13 2 

Gram per e«-t. gam 

738 

710 1 

695 

749 

700 

334 

668 

523 

313 

Hog eain> pet ateer 
Feed coat per cut 

23 

23 ' 

28 

22 

34 

6 

46 

3 

14 

gam 

$ 14 . 72 ' 

$14 00 

$14 17 

$1606 

$1637 

$13 89 

$13 96 

1 $12.10 

$11 34 


be fed whole because so many of the hard grains are swallowed whole 
and are imperfectly digested. 

Preparotion of SorQhuin Oroln. Threshed sorghum grains are 
generally so small and hard that they should be ground for cattle 
of al! ages. Experiments with calves at the Texas station siiowed 
that grinding threshed milo increased its value 41 per cent and grinding 
unthreshed milo heads increased their value 62 per cent.* The un* 
ground grain was poorly utilized, as indicated by the fact that the 
sinno gains per steer were approximately four times as great as Ihote 
of the calves fed ground imlo gram. 

The results of digestion trials and feeding experiments carried out 
at the Kansas station with whole and ground milo arc giv’cn in Table 
243. In tlicse trials no significant difference was observed between 
coarsely and finely ground milo grain. In a test at the Kansas station 
42 per cent of wiiolc milo grain fed to dairy cows was screened out 
of the feces, ^^hcreas the recovery of coarsely and finely ground 
milo grain was only 4.8 and 1.5 per cent, respectively, of the amount 
fed.’ 

Tljo low digestibility of the grain of the sorghums lowers the feeding 
value of sorghum silage to a marked extent. An examination of the 
feces of cattle fed sorghum silage discloses that a high proportion of 
tlie seeds are vohled with Httlc evidence of their having Ifeen mas* 

s Texas BulJclin .^17- 

s Kansas Minicogroplicil lloport, Mny 1, 19IS. 
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Table 243 

Ekkect of Grinding upon toe DiotsriBiLiTr 
AND Feeding Value of Milo Grain* 


IvOt Number 

Ration 

I 

Whole Milo, 
Silage. 

CottOM«ee I Meal 

II 

Coarselj’ Or. Milo 
Atlas Silage, 
Cottonseed Meal 

III 

1, Finely Or. Milo. 
Atlas Silage. 
Cottonseed Meal 

ion trial 

;e percentage of 
itrients digcdted: 
matter 

4^0 

52 3 

60 2 

Je protein 

42.7 

4G.8 

54 0 

jr extract 

oO 1 

64,7 

72.5 

3e fiber 

50 4 

503 

510 

ogcn-frcc extract 

51.4 

67.3 

65.1 

ig trial, 122 days 

^ initial wt., Ib. 


540 

540 

in per steer, lb. 


295 

303 

lily gain, lb. 


2 42 

2 48 

ler cwt. gain. lb. 
iind mito 


63*1 

524 

lonsecd meal 


62 

60 

Ifa hay 


295 

298 

Tie hay 


282 

256 

Ised value per cvt.,9 


29 00 

30 00 


insu Ezpenment Station Circular 230. 


sd. Experimental data on the subject are not available but it 
d appear that the large, soft-seeded grain of the newer hybrid 
;e sorghums would be more digestible than the grain of such a 
'e sorghum as Atlas sorgo. 

•lied versus Ground Grain. Crushed oats, barley, and wheat 
isually preferred to ground grains by professional Jierdsmen and 
!rs of show cattle. Crushing is prefcired to grinding because the 
are pressed into the kernels rather than split into fine slivers, 
ever, 2-year-old steers fed a grain mixture of equal parts of 
Led wheat and oats at the Illinois station* consumed less feed and 
i less rapid gains than steers fed ground oats and wheat. The 
m for tiiese differences probably lay m tlie greater bulkiness of 
irushed grains, which occupied 40 per cent more volume per unit 
eight than the ground grams. In rations ndiere bulk is desired, 
i grains are excellent feeds; howo’cr, tlicir advantage over ground 
is would hardly justify the purchase of a crusher except in the 
of a very large herd, 
imeogrnphctl Ilciioit. 193S. 
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Table 244 

The CoiiPAnATivTS Value of Ghoond ai»o Rolled Grain fob Feeder Cattle 


Illinois Mimeo. 

OklahoDia Bulletin 270 Report, 1930 





Ground 

Rolled 




Wheat 

VTieat 




and 

and 

tniole 

Ground 

Rolled 

Data 

Oats 

Oats 

Oats 

Oats 

1:1 

1:1 


Weight iier bushel, lb. 

Oats 

32.5 

26 

16 

23.5 

16.5 

IVheat 




52.5 

39.5 

Average inUial weight, lb. 

3G0 

3G0 

359 

910 

913 

Average daily gain, lb. 

2.11 

2.14 

1.82 

2.36 

2.15 

Average daily ration, lb. 

Grain 

7.2 

6.9 

6.1 

15.0 

14 0 

Protein concentrate 

2.0 

2.0 

2.0 

2.1 

2.0 

Atlas soqto silage 

9.0 

0.6 

9.6 



Clover hay 

Feed eaten per cwt. gain. 

lb. 



5.2 

5.2 

Grain 

3-11 

32\ 

336 

634 

652 

Protein concentrate 

93 

92 

108 

88 

91 

Alins sorgo silage 

452 

447 

525 



Clover h-ny 

fctelhng price per cwt., 5 




219 

9.70 

240 

0.25 


Rolled vs. Pelleted Grain. Pelleting or cubing of the grain alone, 
or of all the concentrate portion of the ration has received considerable 
attention in recent yeans. The Okinbonm study Bummarired in Table 
245 shows that consulorably less sorghum was required per unit of 
gain when the sorghum was pelleted instead of rolled, and gains were 
cheaper even though a much larger charge was made for pelleting 
limn for rolling. One explanation might 1)C that the smaller particle^ 
usually resulting from rolling or grinding sorghum grain were all 
saved beeau**!' of being ineoqwrated in tlie pellet. Still another 
{>o««ibilily js tlint of a higher digestibility in the ca.«e of the pellctc<l 
grain. The advantage for pelleting would tpiite likely be even greater 
if coinparctl with wliole or finely ground sorghum grain. 

Cooking Feed. The cooking of fee<l for l>cef cattle i-* seldom 
justifie<l. Ilccau«c cooking apparently increases the palatability of 
certain ftHHl.*, esjMTially during cold weather, it i.-< sometime^ prartiee<| 
in fitting cattle for the late fall and winter shows. Harley i'* the fee^J 
most commonly cookt'd. Its bani, flinty kernel Iktoiih-* soft and 



559 


PREPARATION OF FEEDS AND METHODS OF FEEDING 

palatable after being soaked overnight and then steamed over a low 
fire for 2 or 3 hours. Special cookers may be purchased from livestock 
equipment supply dealers but most experienced herdsmen who use 
cooked feed devise their own cookers. Carefully conducted experi- 
ments show conclusively that cooking decreases the digestibility of 
most of the common feeding stuffs. This fact, together with the labor 
and fuel charges incident to cooking, makes this method of preparation 
entirely without merit for the practical cattleman. 

Preparation of Roughage. During the last few years there has 
been much interest in the possibility of increasing the feeding value 


Toble 245 

Rolled vs. Pelleted Milo fob Feeder Heifer Calves* 


Lot 1 Lot II 

Medium Finely Ground and 
Preparation of Milo Rolled Pelleted 


Number of heifers per lot 

91 

10 

Average weights, lb. 

Initial 10/26/57 

498 

497 

Final 4/3/58 

826 

838 

Av. daily gain 

2.09 

2.17 

Average daily ration, lb. 

Rolled mllo 

11.96 


Pelleted milo 


11.49 

Cottonseed ineal+- stiliiestroU 

1.50 

1.50 

Dehyd. alfalfa meal pellets 

1.00 

1.00 

Sorghum silage 

11.58 

10.77 

2-1 mineral mix 

0.10 


Feed required per cwt. gain, lb. 

Milo 

572 


Cottonseed meal 

72 

69 

Dehyd. alfalfa pellets 

48 


Sorghum silage 

554 


Feed cost per cwt. gain, 55 

I8.&i 


Financial results, 5 

Total heifer and feed cootfl 

175 CO 


Appraised value per cwt. 

26.44 


Total value per heifer 

218.39 


Net return over heifer -f-feed? 

42.70 



• Oklahoma Livestock Feeders Day Report, 1058. 
t One heifer removed from data for Lot I due to founder. 
t Cotton.«eed meal fed per hc.ad daily contained 10 stilbestrol 
S Charge of SO.lO/cwt. for rollinR; S0.25/cwt. for fine grinding an<l iwlleting. 
II tnitial feeder price $23 00 per cwt, 

V No charge made for labor, equipment, spmyins. trucking, or marketing. 
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of dr)’ roughages by grinding or chaffing them. The presence of 
tractors and electric motors on most farms affords a source of power 
for driving feed grinders and hay chaffers, and manufacturers of this 
kind of equipment have souglit to increase their sales by making 
profuse claims for the benefits to be obtained by feeding ground hay 
and fodder. Fortunately for the farmer who takes the pains to Icam 
the facts before spending his money, a great deal of information is 
available which indicates that the grinding of roughage is seldom a 
profitable practice in the feeding of beef cattle. It is true that ground 
or chaffed hay and stover are fed with less waste than they are in 
their natural forms and that ground roughage may be stored more 
easily under cover. HoNvever, unless roughage is scarce and expensive 
the cost of grinding is usually much greater than the saving made. 
As a rule, the money and labor expended in grinding roughages could 
be much better spent in harvesting sufficient amounts of hay and 
fodder to permit the cattle to eat only the more palatable and digestible 
portions and not the woody stems and butts, as they must do if these, 
roughages are cut or ground. 

GrmdJng and Chaffing Hay. The claim that tlie feeding v’alue of 
liay IS improved by grinding is not sup|>orted by most of the tests 
which have been made with Jong and ground hay. (See Table 24D.) 
Instead, these tests have shornr that cattle often do not like ground 
hay, that the feeding of ground hay decreases the time spent in 
rumination, and that, as a result of the reduced consumption and 
less thorough digestion of the ground roughage, the gains arc smaller 
and more costly. 

The practice of grinding the hay and feeding it mixed with the 
grain has m some tests resulted in larger gains than when whole feeds 
were fed, Imt in a number of experiments opposite results have been 
obtained. In few. if any, of the tests have the advantages been 
sufficient to pay for the expense of grinding and mixing the feeds, 
especially if the gams made by the swine kept with the cattle are 
taken into account. 

Apparently the principal ndi’antagc posscs'^wl l»y ground hay over 
long hay is that it is fed with les.s waste. Cattle fed long hay often 
pull some of it out of the manger and trample it under foot. Also, 
they usually leave some of the stems uneaten, particularly if the hay 
is full-fed. Obviously, Iwth of these looses are greater if the hay is 
coarse and ]K>or in quality. Since only hay of poor quality i** 
with appreciable wa‘>tc, it i« this kind of hay that is ino'*l fre<iucntly 
ground. Even if the waste of the long hay were ns much as 2'> I*er 
cent, it is doubtful if grinding would he profitahle l)erau«c the courier 
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Table 246 


Value op Grinding or Chaffino Hat fob Feeder Cattle 


Nebraska iLmeo. 

Cattle Circular 157 

Two Tnala Iowa Mimeo AH Leaflet 163 


Afinoesota Bulletin 
300 


Shelled Com and Shelled Cora and Ground Shelled Com 

Alfalfa Hay Alfalfa Hay and Alfalfa Hay 



Long 
Hay Fed 

rately 

Ground 

Hay 

Mixed 

with 

Com 

Hay Fed 
Sepa- 
rately 

Coarsely 

Chopped 

Hay 

Alued 

with 

Com 

Finely 

Chopped 

Hay 

Afited 

with 

Corn 

W'hole 
Hay Fed 
Sepa- 
rately 

Ground 

Hay 

Allied 

with 

Cora 

Av. Initial wt. 

611 

610 

t>92 

690 

CTO 

68.4 

68T 

Av. daily gam 

2.20 

215 

2 35 

3.40 

2 35 

2 4T 

2 52 

Av. daily ration 








Corn 

13 5 

13 8 

157 

15 3 

118 

170 

17 2 

Protain aupptement 



10 

10 

1.0 



Hay* 

55 

3.5 

4.6 

4.6 




Feed per ewt. gain 








Cora 

016 

642 

667 

636 

629 

682 

684 

Protein supplement 



4ir 

41 

42 



Ray 

250 

162 

196 

192 

m 

270 

256 

Feed cost per cwt gam <11.20 

<1101 

<1502 

<14 411 

I14.34t 

<10 52 

<10 48 

Belling pn«e per cwt 

080 

980 

17.15 

1700 

1085 

12 00 

1200 

Net return per steer 



3050 

3293t 

29 OOf 

3010 

30 37 


* Ineludinc hay that was wasted, 
t Coat of ehaSna hay not loeluded. 


portions which constitute most of the waste usually are wortli much 
less than the cost of grinding the whole supply of Imy fed. 

If hay is so scarce and expensive that its waste must be prevented 
more than is possible through the use of properly built racks and 
mangers, it should be cut or clmfftHl by nmning it through a silage 
cutter or similar machine which cuts it into 2- to 4-incIi lengths 
ChafTcd hay is better digested by ruminants than ground hay and is 
prepared with much less labor and power. 

One of the advantages of chaffed or choppetl hay is the low co.'t 
of harvesting and storage. If it is clioppwl from the windrow wiili 
a field cutter and bloiiTi into the bam wlicre it can be “puslied domi” 
to the cattle with little or no handling, less labor is required llian in 
bar\*esting and feeding long or bnlitt hay. (See Fig 9-1.) Abo. 
approximately twice as many tons of choppcil a-* of long hay can be 
stored in a given slicfl or mow. However, bay that is to be cbopiK-il 
in tlie field must be much drier when storcil than onlinnrj- bay or bay 
that is stored in the bale. Con«>oqucnily a rniher high i>erceiitagc of 
the leaves and fine stems are reduced to such fine particles by the 
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FIG. 94. Effect of method of hnrvcsting and atorjng upon the cD^t per acre of 
harvesting and feeding the first cuumg of alfalfa. {A) Stacked in field with bull 
rakes and overshot stackers; hauled to cattle about once a week; usually hay 
the only feed fed. (B) Chopped from windrow; hauled from field in trucks and 
stacked near feed lot; fed mixed with gram m gram bunks. (C) Baled from 
windrow with pick-up balers; bales picked up with tractor and sled and piled in 
the field or near the feed lot; fed by breaking bales and scattering hay in grain 
bunks. (D) Ensiled alfalfa was either mowed and chopped in one operation or 
mowed and wmdrowed and choppctl from windrow; hauled in trucks to upright 
or trcncli silos; usually a preservative was added as the silo was filled; alfalfa 
ailagc fed mixed with grain to beef cattle; fed alone to dairy cows after milking. 

(From data m Colorado Bulletin 417-A.) 
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chopper and blower that they are lost in har\’esting and feeding. The 
storage of chopped hay 'wnth a moisture content much above 15 per 
cent usually results in the loss of valuable food nutrients from extensive 
“mow burning.” There is also the risk of losing both hay and bam 
from spontaneous combustion. Consequently the field chopping of 
hay can be recommended only when it is to be stored in a bam or 
bin equipped with forced ventilation. "When so stored it may be 
chopped while it is still sufficiently “tough” to prevent the loss of 
valuable leaves and stems, since the excess moisture is driven off by 
the forced ventilation before serious heating occurs. 

In the final analysis, the method of harvesting and storing roughage 
matters little to cattle being fed on finishing rations, as will be seen 
in Table 247. After all, roughage makes up only about 20 to 30 
per cent of the total ration consumed. Therefore the method used 
in harvesting a hay crop which is fed largely to feeder cattle is deter- 
mined by the relative cost of the various methods of han-esting. 

Effect of Grinding ond Chopping Roughage upon Its Polota- 
bllity. It might seem that ground or chopped roughage would be 
more palatable than whole roughage since it can be eaten more easily. 
Also, all the ground roughage fed is usually eaten, whereas a noticeable 
percentage of whole hay or stover is refused. With coarse, stemmy 
hay and com stover the refused portion may amount to 20 to 40 
per cent of the total amount fed. 


Table 247 


The Effect of Me^oi> of llAHVE-iT amo Stokaoe of Alfalfa 
Hat upon Its Value fob Feeder Cattle* 


(Average of 3 Trials) 


Av. initial vrt., lb. 

Av. daily gain 
Av. daily ration 
Grain 

Soybean oil meal 
Ilay or silage 
Feed per cwt. gain 
Grain 

Soybean oil meal 
Hay or tilage 
Av. TDN per cwt. gain 


Baled 

Stacked from 

AUaBa Wiod- 

llay TO* 

696 092 

2 W 2.11 

15 & 15 6 

10 10 

3 6 3 9 

773 756 

48 47 

177 187 

712 705 


Chopped 

from Dehydrated 
Wind* Alfalfa 

row Ilay 

689 694 

2 13 2 19 

15 4 15 5 

10 10 

3 9 3 5* 

738 721 

46 45 

183 155* 

CS9 6C0 


• Colorado Eapeom"' Sta«M» rt«JC«aa lUport. February. 1051. 

• ladudre approumately ttS lb. erf Ion* itacked hay. 

• Include, approxitnately 30 lb. «f lot)« .lacked hay 


Alfalfa 

Silage 

717 
2 09 

15 8 
1 0 
9.5* 

777 

47 

453* 

702 
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Feeding experiments show, however, that cattle usually eat more 
whole hay than ground or chopped hay if both kinds arc fed according 
to appetite. For example, in the Nebraska experiments reported in 
Table 246 it was necessary in both trials to limit the feeding of whole 
hay in order to obtain the desired consumption of com, whereas some 
difficulty was experienced in getting the Jots fed ground alfalfa to eat 
their hay. Likewise in palatability tests conducted at the Wisconsin 
station with purebred beef cows and heifers a marked preference for 
whole hay and coarsely chopped hay (1.8 inch) and a dislike for hay 
chopped to yn inch and ^4 wch were noted. In one of the Wisconsin 
tests, w’here all four kinds of hay were available in adjacent mangers, 
whole hay constituted 71.5 of all the hay consumed.'^ 
"Predigested" Feeds. Some manufacturing concerns have advo- 
cated the predigesting of coarse feeds before feeding by subjecting 
them to bacterial action which presumably breaks down the fiber and 
cellulose into soluble, easily digested starches and sugars. Such 
changes were to be brought about by treating the chopped or ground 
roughage with a special '‘converter” or “digester compound” having 
powerful enzymic properties, then steaming the mixture in a special 
container, and letting it stand for 24 hours before feeding it to the 
cattle. By adding fresh material at the top of the chamber as the 
“converted” roughage was withdrawn at tlic bottom, a continuous 
supply of feed would be made available. Fortunately for those 
feeders who appear to be continually looking for some magic way to 
prosperity, experiment stations quickly investigated the new process 
and found it to be without merit. “There was no advantage to this 
method of preparation as compared to feecling dry roughage. Salt 
was fully as efficient ns the digester compound. Steaming the roughage 
did not help in this test”* Following the publication of the findings 
of these investigations, interest in this method of preparing feeds 
rapidly subsided. 

Pellering of Beef Cattle Feeds. The pelleting or cubing of rough- 
ages or of complete rations bj’ forcing, with great pressure, the finely 
ground feedstuffs tlirough dies vaiyjijg from y^ to 1 inch in diameter, 
is being heralded ns one of the great developments of the past decade. 
The advantages usually listed for this ratlier costly method of pre- 
paring beef cattle feeds are: 

1. Easier handling because of rediirefi bulk. 

2. Increased feed intake, especially of lower quality roughages. 

tShoTlhorn U'orW. Sept 25, 1917. p 46 

«Ohio ,\gricuUuntl Fixp<'rinjrnt SIuIhmi Orrular 10, 
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3. Improved feed conversion rates. 

4. Increased rate of gain on high roughage rations, 

5. Control of ratios of concentrate to roughages at tlie desired level, 

Pellefing Hay. Of all the various components of a beef cattle 
ration, the roughage portion would be most affected by pelleting from 
the standpoint of storage and labor of feeding. The bulkiness of 
roughage also is the limiting factor from the standpoint of intake or 
level of consumption by beef cattle. Thus it appears that pelleting 
of roughage should offer more promise than the pelleting of con- 
centrates. Several tests have recently been conducted with pelleted 
roughages, with conflicting results. The Illinois Dixon Springs Experi- 
ment Station conducted two tests with an all-hay ration for stocker 
calves and the results are overwhelmingly in favor of pelleting, as 
may be seen in Table 248 which summarizes the first test. In this 
test the hay fed was a first-cutting mixed hay of average to poor 
quality consisting of two-thirds timothy and one-third alfalfa. Prior 
to pelleting into %o-inch pellets the hay was finely ground. No 
molasses or steam was used in the pelleting process and, as the data 
in Tabic 248 show, daily consumption of ration was greatly improved 
by the pelleting. 

The second trial produced similar results with poor-quality alfalfa, 
with Serecia lespedeza, and again with a timothy-alfalfa mixture. 
As would be expected, some of the advantage of the more rapid 
wnter gains made by the calves on pelleted hay was lost during the 
subsequent summer grazing period. However, the situation was no 


Table 248 


CoMrABiaoN or TiMoriir-ALFAi-FA Mixtube Whe.v Fed 
Chopped, Peldeted, or as Long Hay* 

(IID days) 


Method of Hay Preparation 

Riled 

Pelleted 

Chopped 

Number of steers 

15 

15 

15 

Av. initial weight, lb. 

421 

430 

423 

Av. final weight, 1b. 

496 

636 

497 

Av. daily gain, Ib 

0.63 

173 

0.62 

Daily feed consumption, lb 

110 

15.7 

10.7 

Feed required per cwt. gain, Ih 

1,732 

006 

1,722 

Feed cost per cwt. gain, $ 

17.321 

13 59 

17 22 

Gain per ton of feed, ll>. 

IIS.5 

220 7 

1162 


• Illinois Dixon Springs Mimeograph, DS-40-329, 1958. 

t Fectl prii-es used: Daled anil chopped lia>,$20pcr ton, pelletoil lisi, »30 per ton. 
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Table 249 

Effect of Pellbtino Kol'ohaoe for Beef Calves* 


Feeding System 

Roughage Full-Fed 

Roughage Controlled 

Lot Number 
Roughage Form 

1 

Pelleted 

2 

Chopped 

3 

Pelleted 

4 

Chopped 

Number of calves per lot 

6 

6 

C 

6 

Davs on feed 

108 

108 

103 

108 

Average n-eights, lb. 

Initial 11/8/57 

410 

405 

410 

413 

Final 2/24/58 

589 

613 

578 

592 

Total gain 

178 

207 

168 

178 

Average daily gain 

1.65 

1.92 

1.56 

1.65 

Average daily feed 
consumption, lb. 

Roughage 

15.3 

15.1 

11.2 

n.2 

Concentrate 

3.7 

3.7 

3.7 

3.7 

Total 

19.0 

18.8 

14.9 

14.9 

Few! per gain, lb. 

1,155 

983 

956 

902 

Feed cost per cM. gain, $ 

19.63t 

13.58 

16.85 

13.19 


• OUahoRiA Livestock Fooilers Day Hcport, 1958. 

t An additional coat of $6.00 per ton for pelleting the roughage fed to I/>ta 1 and 3 
Was ua«l in arriving at feed costs per cwt. gain. 


(lifTcrent from Any two droves of steers which mtikc riifTercnt rates of 
winter gain. It should be mentioned that the roughages fed in these 
tests were of only poor to average quality, but at the same time much 
of the hay fed in any but the mountain and western states is of 
similar quality. 

An Oklahoma test with Stocker calves which received about 4 pounds 
of concentrates and a roughage mixture containing equal parts of 
good-quahty alfalfa hay and cottonseed hulls plus 6 per cent molas^o.s 
resulted in a different answer as to the value of i>olleting. The 
comparison was confined to chopped and pollcto<l roughage, Imt the 
test was so de.-igncrl that comparison® might 1/e made under )>oth 
full-fcciling and controlled equal-feiMling conditions. Tabic 219 shows 
that pelleting decreased gains and mcrca»pil the amount of ration 
required iwr unit of gain. 

In another test at the came station in whicli calvc*s had an oi)l»or" 
tunity to cat the aliove ration in citluT iMdlet^i or ehopjKMl form, they 
sliowe<l a preference for the j>ellct«l con’-mm'ng 2.2 lime- at much 
pcdiftwl ns chopiKHl roughage. 

Even if further tests reveal that |>clleting rouglmgiM for iMtd cattle 
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is advantageous it will be necessary for hay-harvesting equipment 
manufacturers to develop a portable pelleting machine which can chop 
and pellet the hay out of the swath in the field if this method of 
har\’esting and storing hay is to become a common practice. The 
matter of excess moisture in hay for safe storage as pellets also 
presents a problem which may be solved only by the addition of 
drying units to the pelleting machine. The cost of such a complex 
machine quite likely would be such that individual farmers could not 
afford them. For large commercial feed lots which buy their roughage 
in the neighborhood, this method of harv'esting and feeding roughage 
shows promise but it is doubtful if the average or small feeder will 
be pelleting roughages in the near future. 

Pelleting Complete Rations. Incrcase<I mechanization of feed- 
handling in cattle feeding has resulted in interest in complete mixed 
rations. Roughages in chopped form, either dry or as silage or green 


Table 250 


Comparison of Feeding a Ration as Pellets and as a Meal 
TO Yearlinq Steers (130 days)* 


Lot Number 

Pellets 

2 

3 

Meal 

Form of Ration 

Self-Fed 

Self-Fed 

Hand-Fed 

Number of steers 

18 

18 

18 

Average initial weight, lb. 

651 

C4C 

653 

Average final weight, ib. 

1,008 

981 

969 

Average total gain, lb. 

357 

335 

316 

Average daily gain, lb. 

Average daily ration, lb. 

2 75 

2.58 

2 43 

Concentrate and hayt 

20.0 

21.0 

20.4 

Corn silage 

Feed eaten per cwt. gain, lb. 

12 1 

11.9 

13 0 

Concentrate and hay 

729 

845 

840 

Com silage 

442 

463 

534 

Cost of feed, $ 

60.201 

64.63 

61.80 

Cost of feed per cwt. gain, $ 

16.86 

19 29 

19 56 

Sale weight, lb. 

947 

937 

923 

Shrink, lb. 

61 

44 

46 

Farm value less coat of steer and feed, $ 

2903 

20.93 

14.64 

Dressing per cent 

585 

58.5 

59 0 


• Illinois Dixon Springs Mimeograph, 40-329, 1958 

t The pellets or meal consisted of 65% ground car corn, 5% blackstrap molasses, 
10% soybean oil meal, and 20% ground alfalfa hay. 

{ Feed prices: ear com, $1.40 per bu.. sojbean meal. $75 per ton, moIas.-es, $34 
per ton; hay, $24 per ton, corn eilage, $10 per ton No charge was made for pelleting 
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chop, arc often mixed ndth the concentrate portion of the ration for 
feeding witli automatic unloading wagons or in various types of 
conveyor or auger l>unks. Naturally the idea of pelleting the whole 
ration, where diy roughages are usc<l, is an interesting one which 
offers the possibility of simplifying the feeding operation considerably. 

As with pelleted all-roughage rations, the Illinois Dixon Springs 
Station has done some interesting pioneer work with complete pelleted 
rations. Table 250 shows the result of a 130-day test in which a 
complete ration is compared when fed in pelleted and in meal fonn. 
The steers fed on pellets gained faster and more eflicicntly. 

Pelleting of the complete ration may make it possible to increase 
the total amount of roughage in (ho ration without reducing perfonn- 
ance on the part of the steers. If this should finally prove to he frtic 
after more extensive testing, costs of gain couhl l>e rc<lucc<I because 
good roughngc.s generally are a more economical source of total 
digestible n\itricnts or cncrg>*. pound for pound, than concentrates. 

Tabic 251 is a summniy of another Dixon Spring* station tost in 
which ration* witlj various ratios of concentrate to roughage were 
compared when fc<l in poUc(o<l form. Note tliat increasing the rough- 
age from 25 to 33 per cent of the ration did not clmnge pcrfonnancc 
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materially and that, even when the roughage content of the ration 
was increased to 45 per cent, reduction in rate of gain was not serious. 

As in the case of pelleting nll-roughngc rations, pelleting of the 
complete ration ns a general farm fcedlot practice awaits further 
developments on the part of the processing equipment manufacturers 
Some of the commercial feed lots are already pelleting their complete 
rations with sati^factor3• results, but it should be emphasized that 
capital investments in costly equipment can be spread out over a far 
greater number of cattle in such operations than is possible in the 
case of fann or ranch feeders. 

Self'Feeding vs. Hand Feeding. The use of self-feeders in finish- 
ing cattle is verj’ common, especially for cattle that are given a short 
feed before being marketed. Because such animals are on a full grain 
ration during almost the entire feeding period, the self-fed method 
of feeding is in many ways advantageous. On the other hand, self- 
feeders are manifestly impractical for an extended feeding period 
during most of which something loss than a full feed of grain is used 

The principal adt'nn/ages derived from the use of self-feeders are 
fts follows; 

1. There is a saving in the time and labor expended in feeding. 

2. Larger daily gains arc secured. 

3. The cattle are less likely to go off feed. 

Of these advantages, the saving of labor is by far the most important. 
By using self-feeders with large bins or hoppers, it is necessary to feed 
the cattle only once every week or 10 days. Large quantities of feed 
can be prepared by the use of machinery and delivered directly into 
the feeders with self-unloading wagons, with a minimum of time and 
labor. Still more convenient is the practice of grinding directly into 
the self-feeder so that almost all handling of grain is eliminated. 

Hand feeding, on the other hand, requires the preparation of each 
feed at the time it is fed, or the rehandling of the material if it is 
prepared in quantity and stored. This saving of labor is of most 
consequence to the fanner during the sxunmer months when he is busy 
in the field and begrudges the time spent in doing morning and evening 
chores. For this reason, self-feeders are more extensively used in 
summer than in winter feeding. 

Carefully conducted feeding experiments indicate that self-feeding 
usually results in larger gains than hand feeding. This is usually true 
even when the hand feeding is carefully done at regular intervals by 
experienced feeders Under ordinaiy farm conditions, u-itli frequent 
irregularity in the time of feeding, quantity and character of rations, 
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time, or to cat as rapidly as possible in order to get their share before 
all the feed is gone. 

Care must be exercised, of course, in putting cattle on a self-feeder. 
As a rule, hand feeding is prafiticed until the cattle are accustomed 
to a full feed of grain. This period may vary from a week to 60 or 
even 90 days, depending on the length of the feeding period. 

The principal disadvantages of using self-feeders are the following: 

1. It is impossible to utilize large amounts of farm-growi roughages. 

2. Large amounts of high-moisture grain cannot be prepared at 
one time. 

3. A larger investment in equipment is required. 

4. There is a slight increase in cost of gains. 

5. Cattle are apt to be less carefully observed. 

None of these items requires any extended discussion. With regard 
to the first, it is freely admitted that self-feeders have no place on 
those farms where the grain ration is more or less limited with a view 
to utilizing large quantities of roughage. 

If a nitrogenous concentrate is to be fed In a self-feeder along with 
the corn, the com should be either shelled or ground because the 
common protein feeding stuffs cannot be mixed with ear corn satis- 
factorily. A somewhat better mixture results with ground corn than 
with shelled. In all cases, of course, sorghums must be ground. If 
the moisture content of either ground ear corn, ground shelled com, 
or sorghum is much over 15 per cent in winter or 13 per cent in summer, 
molding is apt to occur in the self-feeder. If the feeder is used on 
pasture a certain amount of rainwater is almost bound to get into the 
self-feeder, resulting in the same problem as when the com is ground 
vdth above-normal moisture content. 

Self-feeders are somewhat more expensive to build than ordinary 
troughs and bunks Moreover, the former do not entirely replace the 
latter, since wide-open bunks are more satisfactory than the troughs 
along the sides of the feeders for getting the cattle on full feed. Such 
bunks are also necessary for the feeding of silage. However, the cost 
of both bunks and self-feeders is relatively small, so that the increased 
investment due to duplicate equipment is not a serious matter. 

It is rather generally believed that hand feeding results in more 
economical gains than can be obtained from self-feeding Granting 
that this may be true when the hand feeding is carefully done, this 
advantage is not likely to exist when the ordinary methods of hand 
feeding are practiced. Inasmuch as nearly half of the experiments 
involving hand-fed and self-fed lots show a slightly lower feed require- 



570 


etcr I Lc 


et cetera, the difference in favor of sclMecding is as a rule greater 
than the results obtained in experimental trials in which these two 
methods have been compared. 

Next in importance to the saving of labor is the value of the self- 
feeder in lessening the tendency of the cattle to go off feed. “Going 
off feed” is due principally to overeating. The appetites of animals 
are affected greatly by w’eather conditions, and cattle that are hand-fed 
frequently come to the feed trough with much keener appetites than 
they ordinarily possess. The result is that some of the larger and 
stronger steers eat more than their share, bolting the greater part of 
the feed without much chewing. On the following day these cattle 
are likely to be “off feed.” The usual symptoms are partial loss of 
appetite and pronounced scouring. The customary method of treat- 
ment is to cut down the feed to about one-half the usual amount, to 
favor the correction of the digestive disturbance. Although this 
treatment is perhaps as good as any practical means that can be 
devised, it is likely to cause a recurrence of the trouble unless great 
care is exercised in bringing the cattle back to their normal ration. 
They should be brought back as rapidly as their recovery of appetite 
permits. However, the r.ation should be increased gradually to guard 
against overeating by steers that arc ravenously hungry. 

Cattle that are self-fed show comparatively little tendency to go 
off feed. They soon learn that the feed is accessible at all times and 
consequently they eat in a leisurely manner and only enough to satisfy 
the appetite which they feel at the moment. There is no inclination 
to gorge themselves with enough feed to last until the next feedms 
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time, or to eat as rapidly as possible jn order to get their share before 
all the feed is gone. 

Care must be exercised, of course, in putting cattle on a self-feeder. 
As a rule, hand feeding is pratticed until the cattle arc accustomed 
to a full feed of grain. This period may vary from a week to 60 or 
even 90 days, depending on the length of the feeding period. 

The principal disadvantages of using self-feeders are the following: 

1. It is impossible to utilize large amounts of farm-grown roughages. 

2. Large amounts of high-moisture grain cannot he prepared at 
one time. 

3. A larger investment in equipment is required. 

4. There is a slight increase in cost of gains. 

5. Cattle are apt to be less carefully obser\'ed. 

None of these items requires any extended discussion. With regard 
to the first, it is freely admitted that self-feeders have no place on 
those {rstos where the grain ration is more or less limited with a view 
to utilizing large quantities of roughage. 

If a nitrogenous concentrate is to be fed in a self-feeder along with 
the com, the com should be either shelled or ground because the 
common protein feeding stuffs cannot be mixed with car com satis- 
factorily. A somewhat better mixture results with ground com than 
with shelled. In all cases, of course, sorghums must bo ground. If 
the moisture content of either ground car com, ground shelled com, 
or sorghum is much over 15 per cent in winter or 13 per cent in Bummer, 
molding is apt to occur in the sclf-fccdcr. If the feeder is used on 
pasture a certain amount of rainwater is nhno'it bound to get into the 
self-feeder, resulting in the same problem ns when the com is ground 
with abovc-nonnal moisture content. 

Self-feeders arc somewhat more expensive to t>mld than orilinan.' 
trouglis and bunks. Moreover, tlie former do not entirely replace the 
latter, since adde-open bunks arc more satisfactoiy than the trough^* 
along the sides of the fccilcrs for getting the cattle on full feed Such 
hunks are aKo necessary for the fcetling of silage ffowever. tlie ro'i 
of both hunk.’’ and pelf-fee<iers is relatively small, so that the increa«cc| 
investment due to duplicate equipment is not n fcnoti- matter 

It is rather generally believed that hand fi'dling result? m mon* 
economical gains than can be obtainoff from .‘•clf-fcc<lmg Granting 
that this niav l>c true when the hand fce^ling is carefully <lone. tins 
advantage is not likely to exist when the ortlm.ar)' metho<N of luand 
feeding are pmcticcil. Inasmuch nearly half of the exi>crmu“nt‘> 
involving hanil-fed nn*l sclf-fe<l lots show a shglitly lower fwl reriuin.'- 
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Tqbte 252 

Comparison of Self-Fekdiho and Hand Feeding Steers 

Iowa Bulletin 182 
AveraRC of 2 Trials 

WNconsin, Mimeograph Total Period 

Report, 1929 First Trial 160 Daj-a 

168 Days 1st 120 Days SecondTrial ISO Days 


Self-Fed 

Com; 

Other 



Fed 

Twice* 

a-Day 

Fed 

Once- 

a-Day 

Feeds Fed 
Onc^ 
a-Day 

Self- 

Fed 

Hand- 

Fed 

Self- 

Fed 

Hand- 

Fed 

Av. daily gam 
Av. daily ration 

2.51 lb 

2 56 lb. 

2.65 lb. 

3.24 lb. 

3 06 lb. 

2.94 lb. 

2.68 lb. 

Corn 

12 4 

12 4 

12.8 

15 15 

14.47 

16 14 

15 00 

N cone. 

1 50 

1 50 

1.50 

2.25 

2.25 

2.25 

2.25 

Legume hay 

2.0 

2.0 

2.0 

1.44 

1.44 

1.28 

1.28 

Com silage 17.1 
Feed per lb gain 

17.1 

17.1 

32.47 

31.43 

29.24 

28.74 

Corn 

4.95 

4.86 

5.00 

4.71 

4.76 

6 55 

664 

N cone. 

0 60 

0.58 

0.59 

0.69 

0.73 

0.77 

0 84 

legume hay 

0 80 

0 79 

0.79 

0 45 

0 47 

0.44 

0 48 

Corn silage 

6 79 

0 60 

6.08 

10 04 

10 27 

10 00 

10.78 


ment per pound of gain with self-fed lots, wd may draw the conclusion 
that no materia! difference exists between these methods of feeding 
insofar as the cost of tlie gains is concerned. (See Table 252.) 

It is difficult to place a monetary value on good husbandry in 
fuH-feeding feeder cattle, but the old adage “The eye of the master 
fattens his cattle” is undoubtedly an important factor in the success 
or failure of this cattle program. The use of self-feeders tends to 
encourage a lackadaisical attitude toward the well-being of feeder 
cattle because close observation and actual contact with the cattle 
each day are not essential. 

The Free-Choice Method of Feeding. The placing of several 
different kinds of feed in separate feeders, from which the animals 
may eat as much or as little of each as their appetites prompt them, 
is termed the "free-choice” method of feeding. Although this method 
is used extensively in the fattening of swine, it is only rarely practiced 
in the feeding of cattle. The theory underlying the froe-choicc plan 
is that the appetite of the animal is the best possible guide as to the 
kind and quantity of feeds that it needs. This theorj’ is in the main 
sound, as suggested by the data in Table 253, obtained from a number 
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Toble 253 

Selection of Feeds bt Beef Calves Fed "FnEE-CHoicE” 
IN Dbt Lot after Wearing* 


Hand fed after weaning, days 

Lot 1: 

Not Creep 
Fed 

4 

Lot 2: 

Creep Fed 
before Weaning 

None 

Arerage of 7 Lots. 

3 Creep Fed. 

I Not Creep Fed 

3 hand fed 56 days 

Av. initial weight, lb. 

398 

418 

1 band fed 4 daj"® 

3 not hand fed 

398 

Time fed, days 

173 

173 

167 

Av. daily gain, lb. 

2.10 

1 99 

2 11 

Av. daily ration 

Shelled com 

7.3 

8 0 

6.4 

Oats (whole) 

4 9 

4 7 

4 4 

Cottonseed cake (43%) 

1 2 

6 

1 3 

Prairie hay 

1 3 

1 2 

1 1 

Alfalfa hay 

0 8 

0 8 

1 2 

Nutritive ratio 

1:6 4 

1:7 5 

1 6 

Feed consumed per ctrt. gain 
Concentrates 

641 

668 

623 

Hay 

100 

97 

106 


• Oklahoma Bulletin 703. 


of feeding trials carried on at the Oklahoma E.\poriment Station with 
calves after they were weaned. Although the calves had free access 
to cottonseed meal, no more of this feed was eaten than was needed 
to balance the ration. In this respect the Oklahoma results differ 
from those obtained at the Iowa station* where, in a similar test, 
calves ate approximately as much protein concentrates as grain when 
all components of the ration were fed "free-choice." 

A test has recently been conducted at the Ohio station to answer 
questions relative to the advisability of self-feeding the roughage 
separately from the self-fed gram, as compared with self-feeding the 
complete ration. The pertinent results concerning this comparison, as 
well as the results of self-feeding pelleted roughages and of self- 
feeding a soybean meal plus 5 per cent salt mixture, are given in 
Table 254. Feeding methods used in Lots 1, 4, and 5 produced equal 
results and indicate that wlien similar rations arc fed it makes little 
real difference which method of feeding is used. The fact that the 
soybean oil meal plus 5 per cent salt mixture was consumett at about 
the desired level is encouraging because this system of feeding the 
protein concentrate makes it possible, as well ns more convenient, to 

^ Iowa Mimeographed Report of Calf Feeding Testa, 
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Table 254 

A Comparison of Methods of Feeding Feeder Cattle* 
(252 days) 


Hay, Com, 



Com- 

plete 

Mixture 

Self-Fed 

Alfalfa 

Hay, 

Com, 

Self-Fed 

Alfalfa 

Pellets, 

Corn, 

Self-Fed 

Soybean 

Meal-Salt 

Mixture 

Self-Fed 

Hand- 

Fed 

Lot number 

1 

2 

3 

4 

5 

Steers per lot 

7 

7 

7 

7 

7 

Av. initial weight, lb. 

479 

480 

485 

483 

484 

Av final weight, lb. 

986 

945 

952 

1,003 

988 

Av. daily gain, lb. 

2.01 

1.85 

1.85 

2.06 

2.00 

Av. daily ration; 






Ground ear corn, lb. 

11.8 

10.7 

12.8 

11.4 

10.5 

Soybean oil meal, lb. 

1.6 



1.3 

1.5 

Com silage, lb. 

3.8 

5.0 

4.4 

5.3 

7.4 

Mixed hay, lb. 

2.1 



4.2 

2.1 

Alfalfa hay, lb. 


50 

3.0 



Minerals, oz. 

0.5 

1.0 

1.1 

0.3 

0.6 

Salt, oz. 

0.6 

0.4 

0.6 

0.7 

0.2 

Feed req. per cwt. gam, lb. 





Ground ear com 

58S 

580 

692 

551 

526 

Soybean oil meal 

77 



61 

75 

Corn silage 

189 

268 

240 

258 

370 

Mixed hay 

106 



201 

103 

Alfalfa hay 


271 

160 



Minerals 

2 

3 

4 

1 

1 

Salt 

2 

2 

2 

2 

1 

Feed cost per cwt. gain, 

i 16 79 

16.44 

17.99 

17.02 

16.32 

Dressing percentage 

64.2 

619 

63.8 

62.9 

63 0 

Live value per cwt., $ 

23 85 

22 89 

23.75 

23 36 

23.47 

* Ohio Cattle Feeders Day Report, 1957. 


use automatic grinding and filling of the self-feeder without worrj'ing 
how to meter in the protein concentrate in the correct amount. 

Details of Hand Feeding. Combining Feeds. As a rule, grain 
and other concentrates should be fed separately from the roughage. 
Exceptions occur in the case of cattle that are fed silage or complete 
pelleted rations. TVlien silage is fed, the silage should be put into 
the trough first and the grain and protein concentrate poured over it 
unless the new auger bunks are u'sed. If the grain is self-fed, the 
protein concentrate should be spread over the silage instead of fed 
with the grain. Where silage is not fed, all concentrates used, includ- 
ing grain, should be fed mixed together. 
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Roughages, on the other hand, should be fed separately if more 
than one is fed. In the firat place it is almost impossible to make an 
even mixture of such bulky materials. Second, mbcing is likely to 
decrease the total consumption of roughage through the enforced 
consumption of the less palatable or more bulky feeding stuff. For 
example, the mixing of cut straw and silage at the Illinois Experiment 
Station resulted in a lower consumption of roughage than was obtained 
by feeding the two separately. 

Number of Feeds per Day. Considerable variation exists among 
practical cattle feeders as to the number of times the different con- 
stituents of the ration are fed each day. Sometimes the cattle are fed 
only once a day and are given enough of every item to supplj' them 
for the next 24 hours. (Should the practice be to offer a surplus of 
feed so that feed is before the cattle at all times, hand feeding no 
longer exists, even though the usual self-feeding equipment is not 
used.) Although feeding only once a day saves much time and labor 
it is not likely to bring about as good results as the feeding of smaller 
quantities at shorter intervals. This statement applies to the grain 
rather than the roughage, particularly if more than one kind of 
roughage is used. 

Two feedings per day is the usual number, though the most careful 
feeders, such as the men who fit cattle for exhibition or who let pass 
no opportunity to “top the market,” give three or even four feeds of 
grain. The advantage of the larger number is that frequent feedings 
stimulate the appetites of the cattle by supplying fresh, clean feed 
that has not been “mussed over.” Also, at each feeding time the 
curiosity of the animals is aroused, and they come up to the troughs 
to see what they have been given. 

When two feedings per day are made they should bo given fairly 
early in the morning and late in the evening. The exact time of day 
depends upon the season of the year. Cattle should not be disturbed 
before daylight, at which time they usually begin to stir about, nor 
should they be fed so late in the evening that they will not finisli 
eating shortly before dark. With throe feedings, the second one .should 
be made at noon; with four, the last one should be given about 
9 o’clock at niglit. Four feedings are impractical except in the case 
of show animals or unless automatically timed auger feeders are usc<l. 
Show cattle arc usually fed in bams where eacli one can be f«l 
separately, in which ease it is comparatively easy to judge the e.xact 
amount of feed that each animal should have. 

Seldom arc more than two feeds of roughage given per d.ay. If more 
than one roughage material is used it is a coinnion practice to feed 
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one in the morning and the other in the evening. The less palatable 
material should be fed in the morning so as to afford a longer time 
for its consumption. When silage and a legume hay are fed, the 
former may be fed in the morning and the latter at evening, since, 
as a rule, more silage than hay will be used; or both silage and hay 
may be fed in the morning and only silage at evening. 

No hard and fast rules can be laid down concerning either the best 
time or the best method of feeding. They necessarily must be deter- 
mined largely by the location of the feed supply in reference to the 
cattle and the amounts of tlie different feeding stuffs used. It is 
obvious that the more labor involved in feeding a given material, the 
greater is the likelihood that a single feeding per day will give the 
best results. 
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BUILDINGS AND EQUIPMENT 
FOR BEEF CAHLE 


Reductions in capital investment in buildings and equipment and 
in labor required per unit of beef produced or per head fed have not 
kept pace with the improvement in the feeding and breeding of beef 
cattle. This statement is especially true when labor costs in the beef 
enterprise are compared with those connected witli the production of 
such other species as poultry or swine, or wlien compared witli labor 
requirements involved in crop production. Recent studies by the 
United States Department of Agriculture show tliat crop labor re- 
quirements per unit of production have been reduced by 34 per cent 
since 1939. This reduction has amounted to only 7 per cent for live- 
stock enterprises, and it is doubtful if the beef enterprise would equal 
the average in tills respect. 

On the average, 10 to 12 man hours of labor arc required to feed 
and care for a single feeder steer, carried through a normal feeding 
program in the Com Belt area. The largest single labor requirement 
is that of feeding, especially in the slockcr and feeder programs. 
Therefore, any material reduction in labor requirements occurs only 
when the feeding problem is looked upon ns a inatcrinls-lmndling 
problem. Efficient slicd and fcctllot layouts, arc the first step toward 
reducing labor requirements, followed clo«cIy by tlic use of carefully 
thostvj •tYkechaTiSca\ awl IswwlUw^ WkRclvmcy. Whew 

building cither a new set of beef cattle buildings and feed lots, cquippcnl 
with the latest in new equipment, or when remodeling older improve- 
ment.s, the farmer or randier must bear in mind that most of the new 
capital investment must be paid for out of labor savings, and the 
amount that can he saved jicr animal unit i« verj' small. Thus cither 
the capacity of the fcetl lot mu«t Ik? lan-e. with year-round feeding 
ojieralions going on so as to spread the cost over a large number of 
bead, or tlie initial investment must be minmial Tlie great interest 
in mechanization, with all it.*« possible combm.'iUon- of li.indy feeding 
systems, may lend some fatllenicn to ovcr-build Aclu-ally, in the 

177 
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handling of beef cattle, comparatively little equipment is needed. 
This is especially true of stockers and feeders. Purebred animals, on 
the other hand, usually are afforded shelter and equipment somewhat 
more pretentious, although even here the investment in equipment 
need not be large. However, on the farms of the larger, w’calthier 
breeders it often amounts to several hundred dollars per head in the 
herd. Much of this extra investment is in the form of buildings, 
apparatus, and devices that make for a more efficient management 
of the herd and reduce the amount of labor required for its proper 
feeding and care. 

A brief discussion of the more important articles of equipment 
found useful on beef cattle farms will be attempted for the benefit 
of the reader who is unfamiliar with their use. 

Shelter. A satisfactory shelter for beef cattle is one that furnishes 
adequate protection from wind and rain. Protection against cold is 
not necessary in any but the northern latitudes, except for young 
calves. Numerous experiments carried on with full-fed steers indi- 
cate that such cattle do better in open sheds than in closed barns. 
(See Table 255.) Apparently the heat generated by the digestion 
and assimilation of heavy grain rations is more than sufficient to keep 
the animals warm. Although breeding cows and stocker steers on 
little more than maintenance rations undoubtedly are more sensitive 
to extremely low temperatures, it is not likely that there is any great 
advantage in housing them in closed barns. 



FIG. 94. One man with self-unloading wagon can feed thousands of cattle daily, 
especially when the ration is fed in complete form— that is, roughage and con- 
centrate mixed in the desired proportions. (National Cottonseed Products 
Association, Inc.) 
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Table 255 

IsiPORTANCE OP SHELTER FOR FdlL-Fed StEEBS 


Missouri Circular* Pennsylvania 

(unnumbered) Bull. 83f 


Kind of Shelter 

Bam 

rtb.) 

Open 

Shed 

(lb.) 

Open 

Lot 

(lb.) 

Bam 

(lb.) 

Open 

Shed 

(lb.) 

Daily gain per head 

1.78 

1.99 

2.05 

1.93 

1.95 

Grain per lb, gain 

11.02 

10.37 

10.22 

9.49 

9.51 

Dry roughage per lb. gain 

4.32 

3.74 

4.22 

6.16 

6,04 

Digestible matter per lb. gain 

10.77 

10.25 

10.22 



Daily ration 






Shelled corn 

21.47 

22.83 

23.11 



Dry roughage 

8.42 

824 

9 55 




• Average of three trials, 
t Average of five trials. 


Paved Feed Lofs. Muddy feed lots impose o severe handicap on 
winter-fed steers. Many a man has ordered a truck and shipped his 
half-fat steers to market for no other reason than to get them out of 
muddy lots in wliich tliey were standing up to their knees. Otlicrs 
have permanently abandoned late winter and spring feeding, thereby 
acknowledging their defeat in the annual battle against slush and 
mud. 

In the early days of cattle fce<ling, large amounts of corn fodder 
were fed, the refuse of which formed n thick covering around the feed 
bunks, suflicicntly deep to hear the wcigl>t of the cattle. In former 
years it was also the custom to feed in large lots or on pastures. tVitli 
such large areas available it was usually possible to avoid excessive 
mud by feeding first in one place and then in another. The fcetlcr of 
today, however, has no such relief. His com stalks arc made into 
silage and are wholly consumed by the cattle or they arc left in the 
field, and the high price of land compels him to u'-c no larger a lot 
than necessarj' for drj’-lot feeding. 

The host insurance so far (^c^^sed agairn't possible lo«« in cattle 
feeding from bad weather conditions is the p.avcd feed lot. The four 
advantages of pavement may Iw statwl briefly a* follows: 

1. It adds greatly to the comfort of the cattle, thereby pntmoting 
greater and more efilcicnt gains 

2. It reduces the lal>or mvolved in feeibng. 
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3. It makes possible the 8a\'ing of more manure. 

4. It results in a larger production of pork from the droppings of 
the cattle. 

The open lot used by feeder steers need not be large. No greater 
area is required than that which permits the cattle to move about 
freely without unduly disturbing each other. Forty-five square feet 
of floor space per mature animal, 35 for yearlings, and 25 for calves 
is sufficient, especially if the lot adjoins an open shed affording an 
equal area per head. Two to three thousand square feet of pavement, 
one-half of which is roofed, furnish ideal conditions for a carload of 
cattle. The cost of a 5-inch concrete pavement is not excessive and 
soon pays for itself in the increased pork and manure credits secured, 
to say nothing of the greater gains made by the cattle or the labor 
saved in feeding. Asphalt pavings are a questionable investment, 
especially in the extreme northern and southern states, owing to the 
problems of freezing and softening, respectively, that arc encoun- 
tered in these regions. By all means, a 6- to 12-fnot concrete ramp 
should be provided for single-sided bunks such as those used in fence 



FIG. 97. An elaborate bam designed for houaing a purebred herd. Although 
having some merit from the standpoint of convenience and advertising value, 
buildings and equipment of this type are by no means essential for success with 
beef cattle. 






FIG. 98. An example of an inexpensive pole-tj-pe cattle shed with beddinR or 
hay storage in back, a compact adjacent concrete paved lot, a nearby, large- 
capacity bunker silo, and air-tight high-moisture com storage (Harv'cstore) 
combined into an efficient cattle-feeding plant. (University of Illinois.) 


lines, and twice that width for double-sided bunks. Equally essential 
is a 6-foot ramp around the water tank. Reducing the fccdlot con- 
crete to these areas makes cleaning the feed lot more inconvenient* 
but the comfort of the cattle roust come first so far as paving is 
concerned. 

Feed Bunks. Portable feed bunks used by beef cattle should be 
made of 2-inch material, preferably undressed cypress. TliC legs 
should be cut from 4- by 4-inch material and should be both bolted 
and braced to the body of the bunk. A good method of bracing the 
legs is slio^Ti in Figure 99. Bunks that arc to be placed in the open. 



FIO. 99. A Rocl porta^>l<^t^^v f«-«l It< w„|th nml .Iriuh mile it •uitabk- 

for grain and iilage but not i rry wrll roitcl for rr'ity of Ilhn.nt > 
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FIG. 100. Auger buuks which deliver both roughages and concentrates to cattle 
at very low power costs are geniime labor aavera. Another type of auger bunk in 
which the auger is enclosed in a tnbe with openings at frequent intervals permits 
the separate feeding of each component of the ration. (University of Illinois.) 

where the cattle can eat from both sides, should be at least 30 inches 
wide. Thirty-six inches is a more satisfactory width for mature 
cattle. The floor of the bunk should be 20 inches from the ground 
and should carry 6- to 10-inch sides, depending on the age of the 
cattle. Feed troughs that are built inside a bam or shed should be 
made adjustable as to height, to accommodate cattle of various ages. 
It is also necessary to raise the troughs from time to time if the 
manure and bedding are allowed to accumulate in the shed. 

The development of the self-unloading wagon has been closely 
followed by a great increase in the use of fence-line bunks. Other 
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than the labor saved, some advantages of this type of bunk, if used 
with self-unloading equipment, are shorter travel routes, easier clean- 
ing of lots, and less damage to bunks. However, just twice as many 
linear feet of bunk space must be provided if such single-sided feeders 
are used. 

Bunk space of 20 to 24 inches per head should be provided if all 
cattle are to eat at one time. This space may be reduced if cattle arc 
fed two or more times daily or if bunk self-feeding is practiced. 
Paved, graveled, or rocked driveways are an integral part of the 
fence-line bunk-feeding system. 

Self-Feeders. Figure 95 illustrates a good type of self-feeder 
which is satisfactory for feeding either ground or shelled com. A self- 
feeder 8 feet long, with feed troughs along both sides, holds suflicient 
feed to last a carload of cattle approximately two weeks. 

Hay Racks. Various types of racks and mangers arc used for 
the feeding of hay and other roughages. Figures lOI and 102 are 
examples of racks suitable for the West and Corn Belt, respectively. 
Racks such as are shown in Figure 102 ore in wide use but arc open 
to the objections that the wastage of hay is considerable and that 
they are liard to clean out. In general, low mangers such as the one 
shown in Figure 103 are superior to overhead racks since tliey neces- 
sitate tlio cattle’s working down over the top of tlic hay in such a 



rr&. 101. A pat«*fartoo- vfV rronmniral rack for »-»v om-of-f-or# 

in lh(* more ariU »rr«trm rrjnon* S«rh nirk.'* are arxi rWn«i out »»'! 

i« fmsll (Colorado E*r»-nmrnt Ptatmi ) 
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FIG. 102. Wastage of hay is great in racks of this type. They are unhandy to 
fill and clean out, and are exposed to the weather. 


■wjiy as to cause little wastage of the finer particles and chaff. Low 
mangers have the additional advantage of being satisfactory for the 
feeding of corn or sorghum stover and other coarse roughages. 

Corrals and Restraint Equipment. A good set of corrals with 
such accessories as a good unloading and loading chute, a squeeze 
chute with headgate, dipping vat in areas where needed, scales and 



FIG. 103. An excellent hay bunk for a bam with overhead hay storage. Either 
chopped or long hay can be self«fed directly from the mow. If hay is being 
limited, daily feeding will be required. (Sam Larimore, Tuscola, Illinois.) 
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holding pens with sorting gale, are important tools of the beef cattle 
man. The size of the operation, of course, determines the most eco- 
nomical size of such equipment. Plans are available from the 
U.S.D.A. and the various agricultural experiment stations for almost 
any type and size of layout needed. Figure 104 is one example of 
a plan for an expanding operation. Note that the simplest plan still 



S86 


BEEF CATTLE 




FI©. 105. Squeeze chute with details aud three types of headgates (I 
of Missouri and U3D^. Coopcralmg.) 


contains the squeeze, headgatc, and loading chute. Figure 105 
several types of headgates, some of which are Jiingcd for a 
opening chute, and otliers which arc stationary for a side-o 
chute. All such devices should combine ease of operation 
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strength of construction, inasmuch as it frequently is necessary, in 
confining an animal, to close and fasten a gate in the fraction of a 
minute. 

CaHle Stocks. Cattle stocks, or bull stocks as they are often 
called, are essentially an item of equipment for the purebred herd. 
Whereas their important features may be so combined with those of 
an ordinary dehorning chute as to make them useful with unbroken 
cattle, the more common practice is to build them as a separate or 
detached unit into which cattle must be led rather than driven. This 
fact alone would limit their use to animals that are rather easily 
handled. 

The characteristic features of cattle stocks are: (1) rollers on 
either side at a height of about 4 feet above the floor, made of 5-inch 
cedar posts or 4-inch steel pipe, for supporting a canvas sling that is 
placed under the animal to prevent it from lying down while in the 
stocks; and (2) wooden sills, 6 by 8 inches, that extend along cither 
side at a height of 15 inches from the floor, on which the feet may be 
rested and tied while undergoing treatment. Cattle stocks arc ex- 
ceedingly useful for the restraint of animals during the performance 
of such minor operations as the ringing of bulls, clipping of heads, 
surgical treatment of lump jaw, and trimming of feet. Figure 106 
shows an animal secured in the stocks with a foot in position for 
trimming. The adjustment of the canvas surcingle is such that a 



FIG. 10*. Cattle ftock ^howin^ bull in proper position for trimming the right 
front foot. The canvas sJuig unJer the baly swpjwrts the n-cight of tJic animal 
anil prevents injury. tUnivcmty of Illinois.) 
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part of the weight of the body is taken off the legs, making it almost 
impossible for the animal to throw itself or lie down. 

Breeding Crafes. As stated in Chapter 6, breeding crates are 
useful in safeguarding the breeding of young heifers to old, heavy 
bulls. A satisfactory type of breeding crate is shown in Figure 107. 
The back portion of each side of the stall is surmounted by a 2- by 
12-inch plank, across the face of which are nailed cleats to prevent 
the front feet of the bull from slipping. The gate or stanchion 
labeled A in the diagram is adjustable to accommodate cows varying 
in height and length of body. 

Dipping Vafs. Dipping vats are useful in ridding cattle of lice and 
other parasites and diseases that affect the skin. They are most 
common in the South but are sometimes found in the Com Belt and 
the West in connection with extensive feeding plants where large 
numbers of cattle are handled. Inasmuch as the erection of a modem 
dipping vat entails considerable expense, one might very properly 
be built as a community enterprise to serve an entire school district 
or township. This plan was commonly followed in the South when 
dipping to eradicate the Texas fever tick was for many years compul- 
sory, Power sprayers have largely supplanted dipping vats for the 
control of lice and flies. On many farms tiie same sprayer is used 
for spraying cattle, disinfecting buildings, spraying the farm orchard, 
and killing obnoxious weeds. 

Loading Chutes. A well-designed loading chute is a necessary 
item of equipment on every beef cattle farm. Stationary chutes 
should be located in reference to both roads and holding pens in order 
that they be accessible to heavy trucks and in order that cattle may 



FIS. 107. Diagram of a bleeding stock, showing details of construcUon. (Uni- 

vcreitv of IlliDOisJ 
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FIG. 108. A portable step^ramp loadmg chute developed by the Usion Stock 
Yards and Transit Company. (Livestock Conservation, Inc., Chicago, Illinois ) 


be quickly loaded and unloaded after the truck has been set. Tests 
earned out at the Union Stock Yards in Chicago indicate that live- 
stock prefer low stair-step risers to a cleated ramp. Whether the 
advantages of such a chute are sufficient to justify the e.xtra materials 
and labor required may well be questioned by the farmer who handles 
only a car or two of cattle a year. 

A portable loadmg chute which may be towed behind a tnick is 
often useful in loading or unloading cattle at a distance from the 
farmstead where the stationary chute is built. A sketch of a portable 
truck with a stair-step ramp is shown in Figure 108. 

Labor-Saving Equipment. The sliortage of labor on livestock 
farms has caused a wide interest in labor-saving devices which shorten 
the time and lighten the labor required to care for the animals. Such 
equipment consists of (1) blowers and conveyors for moving feed, 
(2) storage of feed and stabling arrangements for animals that require 
as little movement of the feed as possible, and (3) equipment for 
cleaning the sheds and yards First class equipment is fairly expen- 
sive and consequently is better suited for tlic large feeder who 
handles 100 or more cattle tlian for the farmer who feeds only a 
carload. On the other hand, the small feeder is usually able to store 
his feeds nearer the cattle than tlie large operator can. Often by 
remodeling his barns and carefully planning the location of his grain 
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FIG. 109. Mechanical fccd-mixitig equipment ao«i Rir-untoaJmg irngona make 
it possible to incrcn'tc volume of ba'iness without aiiticJ labor. (University of 
Illioois.) 

Bins .^nd silo, tlie small feeder is able to feed and care for liis cattle 
entirely under cover and with a iiiinimuin of hand labor. 

Cleaning cattle sheds and Jots and hauling and spreading the 
luauurc have always been regarded as among the hardest and most 
disagreeable jobs on the fann. In all probability tJicy have cau-ed 
many good fann boys to become grain farmers or even leave the 
fnnn entirely instead of following in the steps of tlicir cattle-feeding 
fathers. However, the presence of tractors with hydraulic manure 
loaders on nearly every fann has now elmnnated most of the hand 
lalmr fonncrly rcquirccl in cleaning sheds and feed yanis on livestock 
farms. 




THE MARKETING 
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Seldom does a rancher, fanner, or cattle feeder with cattle to sell 
experience any difficulty in disposing of them at a price near their 
actual cash value. The matter of selling or buying stockers or feeders 
has been discussed in Chapter 11; therefore tlie discussion in this 
chapter will be confined largely to the marketing of slaughter cattle. 

In most areas with a relatively dense livestock population, most if 
not all of the following avenues are available for disposal of slaughter 
cattle; 

1. Consignment to central or public terminal livestock market. 

2 Vse of local cooperative shipping association. 

3. Consignment to local auction sale. 

4. Direct on-the-farm or feedlot sale to packer buyers. 

5. Sale of cattle direct to packer buyers at concentration yards or 
at the packing plant 

6. Consignment of cattle to a packer on a carcass dressed weight 
and grade basis. 

7 On-the-farm sale to cattle dealers or local butchers. 

Tlie choice of the most suitable market is not a simple one, and 
rules for making such a choice are nonexistent. The factors which 
should play the mo&t luijwrtant roles in making this choice are: (1) 
current market price per hundredweight, (2) transportation costs, 
(3) selling expenses, (4) shrinkage, (51 services rendered by the 
market or its marketing agencies, (G1 weighing conditions. 

Still other factors which, however, enter into the choice of a cattle 
market are convenience, custom, and prejudice. Many cattlemen 
still prefer to deal directly with a buyer because of a feeling that 
less risk is involved. On the whole, all of the market channels listed 
previously offer a good market for cattle, hut cadi man with slaughter 
cattle to sell owes it to himself to make comparative studies of the 
various markets for the particular cattle he has to sell. The market 
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of choice varies tremendously depending upon locality, as is shown 
by Figure 110. Regardless of which method of selling the cattle 
feeder chooses, a majority of slaughter cattle eventually arc sold to 
packers in the large central markets. 

When to Market. Various rules for marketing have been stated 
by successful feeders, but it is doubtful that they are taken very 
seriously, even by their originators. Perhaps the one most frequently 
heard is, “Ship when the cattle are ready, regardless of the condition 
of tile market.” However, it would seem from the appearance of 
many animals received at the yards that a rule more frequently 
followed is, “Ship when the market seems right, regardless of the 
condition of the cattle.” Neither rule is a good one if blindly followed, 
although each expresses an clement of truth which should not be 
overlooked if satisfactory returns arc to be realized. 

The uppro.ximato time of marketing should be decided at the time 
the cattle arc placed on feed. Only by knowing the length of the 
feeding period in advance can tlic method of feeding be planned 
intelligently. As the cattle begin to approacli the degree of finish 
ilcsired, the market should be studied in an effort to obtain as favor- 
able u price as po^^ible. However, there is no way of knowing 
dcfimlely uhicli way the market will go. Even tlie commission men 
and large buyers, who have had long years of exjicrience, occasionally 
make serious errors in predicting future price tendencies. Neverthe- 
less, the judgment of such men deserves respect, and their advice 
regarding shipping should be given careful consideration. They have 
at hanii much information regarding total supplies, expected loadings, 
religious holidays affecting consumption, and conditions of the dressed 
beef trade, that is not available to the individual shipper, 

Genenilly siieakmg, the relative prices being paid for a particular 
weight anil graile of cattle are determined by tlie total supjily of such 
cattle on the major markets in the countiy. This is well illustrated 
by Figure 111 One of the leading Jive.'tock journals has jircparctl a 
calendar for marketing beef cattle, baswl on average prices generally 
received at the major markets. (Sec Figure 112.) 

Preparing Cottle for Shipment. Considerable difference of 
opinion exists regarding the advisability of attempting to reduce 
shrinkage by changing the ration l>cforc shipping. Some fccilcra 
remove all laxalixe feeds such us jirolein concentrates and legume 
hay or silage a day or two lieforc sbipmeni and supjily non-Iaxalive 
fcc<l3 instead Others withhold Ixitli feetl anil water on the day of 
jljipnunt in the belief that the rattle fill Ijvtler at the market if ibey 
amvt* hungry' •'*nd thirsty (Jrca.-ionally an unscrujmlous fhijrjxT 
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Ratio batween grades 1947-1953 average 

fig. 111. Receipts and relative prices by grades of beef steers sold at Chicago, 
1947-1953 (U5X> A.) 


salts his cattle heavily on the day of shipment to obtain a heavier 
consumption of water at the market. However, seldom is anything 
gained from abnormally large “fills,” since buyers quickly detect 
such cattle and refuse to bid on them until late in the day, when 
the excessive weight has largely disappeared. 

Unfortunately, little information is available regarding the control 
of shrinkage in cattle. Yet it is an extremely important subject, 
particularly when cattle prices are high. When cattle are worth $30 
per hundredweight the 40 pounds lost during transit amount to $12 
a steer. Anything the sliipper can do to reduce the loss by 5 to 10 
pounds per head witiiout noticeably impairing the slaughter value 
of the cattle is highly profitable. 

Preliminary studies made at the Illinois station indicate that with- 
holding feed and water on the day of shipment increases rather than 
reduces shrinkage. (See Table 256.) Apparently cattle thus handled 
are greatly disturbed by the abrupt change in their feeding schedule 
and spend the day on their feet vainly waiting for feed and water 
instead of lying quietly at rest. As a result they are tired and nerv- 
ous when loaded and arrive at market m a fatigued condition. 
Though shrinkage based on loading weights may be in their favor, 
the cattle actually have lost considerable weight before they were 
loaded. This loss may well be 20 to 30 pounds, or the weight of the 
feed and water that would have been consumed if the regular schedule 


of feeding had been follow'ed. _ ,, , ,, , 

Other studies made at the Illinois station indicate that the substi- 
tution of oats for part of the shelled com ration, and timothy or 
mixed hay for alfalfa or clover hay, is a sound practice, inasinuc i 
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FIG. 112. A ealcaJar for marketing beef eatUc. Each weight anJ grade of 
filaiiKhicr rattle lias ita period of high and low prices during the year. Tlicrc 
arc iDdicaliotu that Uu>e teaaonal fluctuations ate narrowing, undoubtevlly owing 
to jear-round feed yani OiH-raUuns. fNalional Lurjitock PrcnlucerJ 
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Table 256 


ErrEcr or CnANCiNO Feed di’ON Shrinkage 
OF Fat Cattle doriko Shipment* 



Withholding 
Feed and Water on 
Day of Shipment 


Replaeiog laxative Feeds 


Heifer Calvea 

Yearling Steers 


Fed 

UeuftI 

Feed and 
Water 
Withheld 

Shelled 

Cora, 

Clover 

Hay 

Sh Coro 50%, 
Gate 50%, 
Timothy Hay 

Shelled 

L S hi, 
Clover 
Hay 

Sh Cora 50%, 
Data 50%, 
Timothy Hay 

Weight out of experiment . . 

999 

098 

619 

649 

1070 

1095 

I^gth of change period . . 

lObr. 

10 hr 

6 days 

6 daya 

4 daya 

4 daya 

Shipping weight 


983 

6C6 

Cd5 

1069 

IKH 

Market weight 

Shrinkage, lb. 

esd 

9S2 

616 

624 

1011 

1052 5 

On final expenment weight 

3d 

46 

33 

25 

69 

42 5 

On ihippiog weighu. 
Shrinkage, percentage 

3d 

30 

50 

41 



Os final experiment weights 

3 « 

A 6 

5 1 


5 4 



3 d 

3 1 

7 5 



Ureaaing percentage 

60 6 

59 6 

57 9 

56 0 


58. 1 


• IlliBois Mimeo. Report. IWl. 


as these changes resulted m less slirinkage. (See Table 256 ) How- 
ever, these non-laxative feeds should be introduced into the ration 
4 or 5 days before shipment in order that the undigested portions 
may have time to affect the nature of the content of the large bowel. 

Rail vs. Truck Shipment. Before the advent of the motor truck, 
cattle were almost always driven from the feed lot to the loading 
point, but now they are usually hauled. Trucks have replaced rail 
transportation to a large extent within 200 miles from the central 
markets, and some of the large trailer trucks operate over even longer 
distances. 

The comparative merit of rail and truck transportation for fed 
cattle is a disputed point. Cattle undoubtedly ride more conifortably 
and safely on tlie rails than they do in tlie average truck. However, 
the greater convenience afforded by the truck in loading the ca tie 
at the farm, at the hour most agreeable to the owner the sonicwha 
lower charge, and the greatly reduced time during which the cattle 
are en route have made the truck the favorite method of most fccdcra 
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Tgble 257 

IIeuvtive Use Made op IIaiuuiads and Trucks 
IN Transporting Cattle to Market 


Per Cent of Cattle 
Received by Truck 


Market 

1935* 

19491 

1957 

Clucjgo 

35.3 

78.9 

86.1 

E.TSt St. Louia 

46.9 

72.6 


Indianapolis 

84.0 

92.0 


Kansas City 

32.4 

50.6 


Omaluk 

54.2 

78.9 


Peoria, m. 

86.9 

S0.7 


Siouv City 

72.9 

78.0 


South St, Paul 

49.9 

73.0 


02 putdic markets 

51.0 

71.7 



* U.S.D.A., Livc^luck and Wool Statistics and RcKited Data, June, 1030. 
t U.S.D.A , Livestock Market Ncus, August, lOSO. 


w\io are within easy trucking distance of the market. Since tiio 
presence of automoliilcs on main highways and the poor condition of 
fences along sccoiulury roads make the driving of cattle to the rail- 
head impractical in moat communities', they must bo transported by 
truck from the farm to the loading point, even though they are 


Table 258 

CourAUi*K>.N or Thick and Hail t^iiirMENT or Fed Steers 

Colonwlo Illinois 

Huilctin 422 Unpuhliahed D.ata 

f3'VcarA«cnw/ fArcrai^c 



Truck 

Hail 

Truiic 

Rad 

NumU-r of rattle 

itn 

100 


TO* 

Shipping uright. lb. 

83S 

S33 

1,011 

1,052 

.Market weight 

800 

805 

1,009 

1,009 

Shnnkage 

29 

2S 

35 

43 

Shnukflgc (jan-i'iitagcl 

3.6 

34 

3.4 

4.1 

Ilruifcd cafrawM'S 

5.5 

4.0 

lot 

lot 

Freight rale 

017 

0 16 


22 

Hour* in iraiioit 

3.17 

7,0 

7.lt 

I30t 

Diftoncc rhipiK-d, tnilc* 

70 

70 

135 

135 


• Total rattle in llinv thipminU. 
t Average of Ihu rhipmrnU. 
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shipped to market by rail. Usually when they are once in the truck 
they can be taken directly to market m much less time and at little 
more expense than would be incurred if they were trucked only to the 
local station and reshipped by rail. (See Table 258) 

Cattle per Car. The standard stock car is 8 feet 6 inches wide 
and either 36 or 40 feet long. The shorter car is billed with a mini- 
mum weight of 22,000 pounds, and the longer one wnth 24,400 pounds. 
Tliat is, the siiipper must pay freight on this weight whether his load 
weighs that much or not In computing freight charges, market 
weiglits arc taken, less 800 pounds deducted for “fill ” No maximum 
weights arc sjiecified, and the shipper may crowd as many cattle into 
the car as lie can. As an average, about 22 two-year-old slaughter 
steers or 28 yearlings constitute a load for a 40-foot ear. Cattle ship 
better if the car is comfortably filled, although overcrowding is more 
objectionable than underloading. If fewer than 15 mature cattle are 
to be shipped they should be partitioned off in one end of the car and 
the remainder of the space used for some other class of livestock. 
Such a plan results in a saving in freight and the cattle are not jolted 
about so severely by the sudden starting and stopping of the tram. 

Billing. Cattle shipped to market should be billed to a reliable 
commission firm, of which there are 50 or more at large markets such 
as Omaha, Kansas City, and Chicago. It is not necessary to inform 
the firm in advance of the shipment, although it is good business 
practice to do so. Neither is it necessary for the shipper to accom- 
pany the cattle to market. In all probability they will sell for just 
as much whether he is present or not. It is, however, highly instruc- 
tive for him to be at the market to compare his cattle with others 
that sell for higher and lower prices. In this way he will be better 
able to estimate the probable market value of cattle which he handles 
in the future. 

If the distance from market or unfavorable weather conditi(»ns 
make it at all likely that the cattle will be en route more than 28 
hours when shipped by rail, a so-called “release” should be signed by 
the shipper at the time the car is billed. Otherwise the cattle must 
be unloaded at the end of 28 hours to be fed, watered, and restcil 
When a release accompanies tlie waybill, unloading need not take 
place until the elapse of 36 hours. 

Shrinkage. Shrinkage refers to the loss in weight between feed 
lot and market scales. It may be expressed cither in jiounds per Iicad 
or in percentage of the weight before shipment. The iierccntage 
method is to be preferred, inasmuch as the amount of weight lost 
usually bears a direct ratio to tlie size of the cattle. 
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Table 259 


Avxb&gb Capacity of Rail Cabs and Stock Thucks 
FOB Transpoetino Cattle and Calves 


Rail Car»* Stock Truckit 


LeoBth 

36' 


lO* 

12’ 

U' 

18' 

30' 

Calves 

350 lb. 

55 

62 

12 

15 

18 

24 

42 

450 lb. 

46 

51 

10 

13 

15 

20 

34 

Cattle 

600 lb. 

36 

40 

8 

10 

12 

16 

27 

800 lb. 

30 

33 

7 

8 

10 

13 

22 

1000 lb. 

26 

28 

6 

7 

8 

11 

19 

1200 lb. 

22 

24 

5 

6 

7 

9 

16 

1400 lb. 

19 

21 

4 

5 

6 

8 

14 


• Western Weighing and Inspection Bureau, Chicago, Illinois, 
t International Harvester Co. 


Shrinkage during siiipment is largely due to excretions from the 
alimentary tract and the urinary organs, and to a lesser degree, to 
tibsuc moisture given off by the lungs in breathing. A portion of this 
loss is regained at the market from the feed and water consumed 
between the time of arrival and the time the cattle are sold and 
weighed. The amount of shrinkage expressed m percentage of the 
home or loading weight varies considerably between different loads of 
cattle Tlio principal factors responsible for this wide variation are: 

The Lenotii of the Journey. The longer the journey, the greater 
the shrinkage. The loss in weight, however, does not bear a direct 
ratio to the distance traveled, since the greatest loss occurs during 
the first few milc.s, often between the feed lot and the loading point. 
{See Table 2G0) 

The Degree of Comfort Experienceu en Routed During ex- 
tremely hot or very cold weather, shrinkage runs unusually high. 
Badly crowdetl cars or trucks and slow, rough runs on trains that make 
frequent stops are certain to result in considerable loss in weight. 

The Condition of the Cattle at the Time of Loading. As far as 
posaible. the condition of the cattle should be norma! at the time they 
are loaded. Tired, hungry, or thirsty animals are in poor physical 
condition to stand the trip, and arc slow to recover upon reaching the 
market. Likcwiac. cattle that have consumed large <iuantitics of green 
gr.Tas or have taken too great a fill of water just previous to loading 
are in poor condition for the journey. 

The Kind of Feeds Used. Cattle that have been feil Large quunti- 
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ties of roughage, such as grass and silage, commonly lose more weight 
than those that have received a full feed of gram. Al-o cattle that 
have been fed laxative feeds such as soybean oil meal and alfalfa hay 
suffer a larger shrinkage than cattle fed feeds of a less laxative nature. 
Contrary to the belief of many, silage-fcd cattle do not shrink as 
much as cattle fed dry roughages. (See Table 201.) 

The Condition of the Cattle. Since shrinkage is principally due 
to the loss of excrement from the bladder and bowels, it bears a much 
closer relation to the size of the animal than to its degree of fimsli. 
In other words, thin 2-year-old steers lose about as much weight 
per head during shipment as fat 2-year-olds that are 200 or 300 pounds 
heavier. However, the shrinkage per 100 pounds live wciglit is much 
higher for the thin cattle. Grass-finished cattle are likely to have a 
much higher shrink, expressed as a percentage of the loading woiglit, 
than grain-fed cattle because they have had a more laxative ration 
and because they are in lower condition 

The Fill at Market. The consumption of feed and water after 
arrival at market is the most important factor in dctcnmmng the 
net amount of shrinkage suffered. This consumption in turn is in- 
fluenced by sev’cral factors, of which tlie more important arc; (1) 
weather conditions at the market on the day of sale, (2) the length 
of time the cattle are in the pens before they arc sold and weighed, 
(3) the condition of the cattle upon arrival. 

Smaller fills arc obtained during cold, damp woutlicr than on bright, 
warm days. Cattle drink little at such a time and have little appetite 
for hay after it becomes wet. 


Table 260 


Effect of LiLsaTii of iI»tL iii»s tub SmiisKAfi^K or 
Grain-Fed Cattle Tbanhjvotli* dt Tin « k.-* 


Artnt ^ 


ruu 

Number Wci«bt 

ol Oaiel 

WrichtOama Ifnul Lo* 

Under 1000 lb. 11 954 

1000-1009 Ib. 10 1058 

1100-1199 lb. 24 1139 

Over 1200 lb. 15 1283 

Group averago GO 1122 


CumuUtiTt lVrt«aU«« 


After AiKt 

uMilc* 

15 22 

2 1 3 0 

18 28 

19 2 4 

18 2 5 


of SKnakar* 

ASlrr Alirr 

300 MJm 

3 1 3 0 

3 8 4 t 

3 4 4 1 

3 1 3 8 

3 3 3 9 


•Uaoumbrml rrport, CLkmi^o L'num 6l«k -b-b b*J • - c— 

?*0U: Th* c«UI« m Ihu »ludr »rr« b»ul»d »» «ri>«l» Noen-'Tt-aOF 

« -b..!. wrr, lb. ~hI. -w. f*t 

« fia «M ftUowoJ befor* ■•ubm*. Iml-J «i*bM » ““ 
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Average shrinkage of grass-fattened cattle io transit less than 36 hours, 3.88% 
* V. 8. D.A. BulUlta Ifo.S5. 

t Abnormal loaii, market i>«ebtuce«<liot loading ireiebt. 

} Abnormal load, aale veigbt leas Ibaa unloading weigbt. 
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Thu niost ^ati^^actory filK lire oJaaincti ttLen thi* cattle reach the 
iiuirkct about daylight, winch pcnnit- tlirin to be iTCTinerJ and fed at 
about their u^ual feeding tunc. A-* a rule, the market is not under 
way until nine o’clock, to that the c ittle have at least 2 or 3 hours 
in which to eat and drink Cattle that arrive after tiic market lias 


opencil may be in the pen only a few minutes before being sold and 
are weighed alinuat einjily. Although the price paid for such cattle 
is often somewhat higher than wouhl have heen bid had the cattle 
taken on the usual fill, the buyer rather than the seller is most likely 
to profit fnun tlie late arrix'al After cattle lia\e been in the pens 
for 4 or 5 hours they cea-c eating ami drinking and begin to lose 
rather tlian gain in weight. Consc<|Ucntly, good fills arc associated 
with brisk, active markets, rather than with slow, long-drawn-out 
trading that runs into the afternoon session 
Cattle that arrive at the market tired and worn out from a long, 
hard journey, or weakened hy insullicicnt water and feed immediately 
before or during shipment, frc<iucntly he down upon being unloaded 
and will not eat or drink to any extent until they have obtained some 
rest. If sold on the day of their arrival, their shrinkage is much above 
tlie average because of their small fill. If given time to recover, or if 
they arc sufTcring only from hunger and thirst, they will probably 
take on such a large fill that buyers will have nothing to do with 
them until the effects of the fill have largely disappeared Best 
results arc secured when the cattle are only moderately hungry 
and thirsty when received. In sucli condition they fill to a moder- 
ate extent, but not to the iwint where they invite unfavorable criti- 


Losses Sustomed During Shipment. Losses resulting from the 
injuiy or death of cattle while in transit are of infrequent occurrence. 
Because of their size and strength, cattle are less like y o ® 
by the rough handling of cars or trucks than am swine and sheep 
Tlicy are also much better able to witlistand unfavorable weather 
conditions encountered cn route than are the other two ° 

meat animals. Probably fully 99 per cent of all ca tie shipments 
arrive at the market with no dead or crippled animals 
Statistics kept by the U.S.D.A. of all dead 
received at the public stockyards of Uie United states show ha a 
much smaller percentage of cattle are injured during 
of calves, swine, or she^p (See Figure 113 ) 

regarding the relative losses of cattle by truck and y > 

the fact that the number of dead bogs arriving by 

markets was about 30 per cent larger than those amving by rail 



Cattle Calves Hogs Sheep Cattle Calves Hogs Sheep 

FIG. 113. Number of dead and crippled animals encountered in receipts of the 
different clasica of liiestock, as repoitcil by the Bureau of Agncultural Eco- 
nomics for 1050. tLivcstock Conservation. Inc., Chicago, llHnoia.) 

each year from 1940 to 1950, inclusive, indicates that truck losses are 
probably greater than rail losses for all classes of livestock. These 
losses are mainly duo to carelessness and can to a large extent be 
prevented by careful loading and handling. This fact is proved by 
the reduction m the number of dead hogs arriving by truck from 1.48 
per 1,000 bead during the same period.* 

Unfortunately the relatively few dead and crippled cattle which 
arrive at the market are not tlic most serious losses that occur during 
shipment and for which shippers must make restitution through lower 
prices tlian othci^visc would be paid for their rattle. Whereas the 
2300 de.'id and the 12,875 crippled cattle received at public stockyards 
during 1950 represented a loss of probably less than $2,000,000, the 
total loss due to bruises was estimated at $27,500,000.* Unfortu- 
nately, bruised animals cannot be detected by the buyer at the time 
of purchase; consequently, he must buy all cattle on the basis that 
a loss of $1.50 to $2.00 a head will be encountered during slaughter 
as the result of bruises that must be trimmed out of the carcass beef. 
(See Figure 114.1 This loss represents 15 to 20 cents per 100 pounds 
live weight, or $30 to $45 a carload. 

An individual shii)pcr can avoid losses from dead and crippled cattle 
* Livcslock Conservation, Inc., Annual Report, 19o0-105l, p. 7. 

» Ibtd., p. 3. 
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LOCATION OF CATTLE BRUISES 



BRUISE LOSS PER HEAD SLAUGHTERED SI.62 


CAUSES OF CATTLE BRUISES 


CROWDING BUMPING 
AND RUSHING 

TRAMPLING 

CANE WHIP CLUB 

HORNED CATTLE 

OTHER CAUSES 



— 3 % I 
p . - 7 % I 


PIG. ,M. Location aud catimatol cuae, of obae^cd ™ ^ 

beef cattle during alaughter tests conducted by Wilson and Comp y { 
stock Conservation, Inc, Chicago, Illinois.) 


by careful loadius and handling, but he cannot escape the bs 3 

resulting from bruising so long as other shippers 

roughly during shipment. Consequently, every 'f 

give his wholehearted support to the program of b‘''eetock Con 

vation, Inc., an organisation representing rh*og<ie. " 7 - 

paekers, and stockyard companies, whose principal objectite is 

reduce losses in marketing livestock. 
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Marketing Costs. A knowledge of the items that make up the 
marketing expense is highly desirable to enable the individual 
feeder to estimate accurately the value of his cattle in the feed lot 
on the basis of current market quotations. Frequently he is called 
upon to choose between selling his cattle to a local dealer at a certain 
price and shipping them to the market on his own account. It is 
evident that he must know the approidmale cost of marketing per 
hundredweight before he can arrive at an intelligent decision. 

Marketing costs are of two kinds, direct and indirect. The direct 
costs include those cash chaises made by the transportation com- 
panies and marketing agencies. Indirect costs refer to the loss of 
weight or shrinkage suffered by the animals betw'een feed lot or ship- 
ping point and the market. To the feeder who ships his own cattle, 
only the direct costs are of interest in computing the cost of marketing 
per head or per hundredweight. But the man who contemplates selling 
to a local butcher or dealer must give due consideration to both direct 
and indirect marketing costs before he is in a position to evaluate 
his cattle at the loading point on the basis of what they w'ould 
probably bring at the central market. 

Figure 115 shows the account of sale for a truck shipment of steers 
hauled a distance of 140 miles. Only the direct costs are considered 
in computing the average marketing expense per steer and per hun- 
dredweight shown in Tabic 262. These costs are made up of the 
following Items: 

Freight. Freight constitutes by far the largest item of expense in 
the markelmg of cattle unless, of course, they are sold at home. The 
freight cliarges have risen steadily during the last two decades, but 
additional ^e^vlccs soiuctinics offset some of these increases. Tlie 
freight charge vanes, of course, with the distance traveled and tlie 
weiglit of the load. Generally speaking, freight charges arc figured 
on the sale weiglit of the cattle, but if only a partial load is hauled 
the charge may be made on a mileage basis. Although it may 
appear that freight costs arc eliminated by selling at home, the buyer 
in turn has to pay comparable frciglit costs; naturally tlie buyer tries 
to pay enough less for the cattle to offset these costs. 

Commission. Cattle shipped to a central market must be consigned 
to a \ive^tock commission firm, of which there are 50 to 75 at each 
of the four or five large markets adjacent to the Corn Belt states. 
Emiiloyces of the firm receive the animals from the stockyards 
company, drive them to the pens, and sec that they have access to 
plenty of feed and water. When the market opens, a salesman, 
frequently one of the members of the finn, shows the cattle to pro- 
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PI®. 115. Account of sale for a truckload of slaughter steers sold m Cluoago 
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spective buyers and finally sells them, unless otherwise instructed by 
the owner, for the highest offer he has received. 

Iramediately after the cattle are sold they are driven to the scales 
where they are weighed and locked in holding pens to await the orders 
of the purchaser. The weigh ticket is sent by messenger to the office 
of the commission firm, where the marketing expenses are computed 
and a draft is dra\\*n upon the firm’s account for the net proceeds of 
the sale. The draft, together with a statement of the sale, is delivered 
to the owner, if present, or is mailed to his home address or to his 
local bank. All settlements for freight, yardage, feed, et cetera, and 
the collection of the money from the purchaser of the cattle are made 
by the comimssion firm without any trouble whatever to the owner. 

For ail these services a regular charge is made, based upon the 
number and, on some markets, the weight of cattle sold. The com- 
ml^slon for selling varies slightly between different markets and is 
changed from time to time to meet new’ business conditions. On 
January 1, 1958, the selling commission at Chicago was as follows:* 

Consignments of only one head $1.50 per head 

First 3 head m each consignment 1.20 per head 

Next 10 head in cacli consignment 1.15 per head 

Each head over 15 in each consignment 1,10 per licad 

Considering the multiplicity of details attended to, the value of 
the product sold, and the amount of responsibility assumed by the 
salesman individually and the firm collectively, tlic present com- 
mission cliargcs are remarkably low, averaging less than Vs of 1 per 
cent of the gross value of fed cattle. It is highly doubtful that 
farmers lake home as high a iwrccntoge uf the sale value of any other 
major agricultural product as they do in the case of beef cattle. 

Commission charges in auction sales arc generally based on the 
gross returns of a sale and average alM)ut 3 per cent of the gross 
returns. At some sales the buyer reserves the right to refuse the 
higlicst bid. in which case the cattle are "passcil out” with either no 
charge, or up to 50 per cent of the nomml sale charge. In a few 
instances, commission charges arc made on u per head basis, but this 
incciuitalile system of making charges is becoming less common. 

YAimvoE. A nominal fee of 75 cents to I dollar j>er hciul is clmrged 
by llte stock yards company at the terminal markets for the use of 
the jtens, watering facilities, scales, etc. This is tlie main source of 

* Foniirrlv. buMUK fhafRi-s for fmUr raltir «trc runMilrmhly lowir lhan « ll»>K 
rharKi-s, but nirrmlly t)i( y are the same oo rntM matkeu. 
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revenue for the stock yards company and from it must come all 
money expended for cleaning the pens, repairing fences, pavement, 
ond buildings, as well as for interest, taxes, and dividends. Yardage 
IS paid only once, regardless of the length of time the cattle are held 
before slaughter or reshipment. 

Insurance. Transit insurance is required if cattle are hauled by 
public transportation, and it is generally a worth-while investment. 
As mentioned earlier, the percentage shipping losses are small; con- 
sequently the premium rate is correspondingly low. In addition to 
transit insurance, at all large markets a charge of 5 to 15 cents per 
car is made against both shipper and buyer to provide for insurance 
of the cattle against fire while they arc in the yards. In this way 
a fund is maintained which is adequate to reimburse owners for the 
full market value of any animals destroyed. The wisdom of providing 
for such a fund was fully justified in October, 1917, when a fire in 
the Kansas City Yards destroyed nearly 10,000 head of cattle and 
calves. Fortunately the insurance fund that had been built up in 
the preceding years was sufficient to reimburse fully every owner 
involved. Checks to the amount of $1,733,779.99 were mailed out tJio 
day after accredited appraisals had been made. 

Federal Transportation Tax. All agencies wliich haul livestock 
for the public arc required to pay a 3 per cent federal transportation 
tax, based on the transportation charges. Naturally these costs arc 


passed on to the shipper in most instances. 

Feed. After being unloaded the cattle are fed hay at the rate of 
about 10 pounds per head, or 200 pounds per car or truckload. This 
hay ia purchased from the stock yards company at approximately 
twice the price of hay on tlic farm. However, this price includes 
delivery of tlie hay to the pens and placing it in tlie mangers before 
the cattle. 

If. for any reason, corn-fed cattle arc held overnight before being 
sold, they are given a feed of shelled corn. Other feeds arc usually 
available if the owner of the cattle wishes to u^e them. 

National Livestock and Meat Board. A 2-ccnt per Iicad c educ- 
tion is made by commission firms in yards i\hich cooperate with tins 
nationwide organization, whose purpose is to promote the consump- 
tion of meat and meat products. Such promotion is conducted through 
all of the various mediums of communication such as demonstrations, 
television, radio, and newspaper,. -Meals rcsoarcl. .s u, 

“niversities and private research orgamsalions tlirougliout t he counliy 
to investigate such subjects as the value of meat P™‘em in tlic huma 
tliet, palatahility factors in meat, and so fonli. The dcluctions are 
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voluntary and are generally matched with an equal amount by the 
slaughter plant which is buying the cattle. 

The total marketing costs per hundredweight, exclusive of freight 
and shrink, amounted to only approximately 25 cents in the example 
illustrated by Table 262. It is doubtful if so much selling and 
service can be obtained for so little cost in any other area of agri- 
cultural production It seems reasonable to assume that- the buyer 
who buys directly on the farm or in the feed lot pays enough below 
central market price to take care of the freight and shrink costs, 
and it is also a reasonable assumption that an experienced buyer 
does a closer job of estimating shrinkage than the feeder does. 

Effect of Shrinkage on Morketing Costs. The loss in weight suf- 
fered by cattle between the farm and market is as important a factor 
in determining their home value per hundredweight as the actual mar- 
keting charges that must be paid in cash. Tlie monetary loss suffered 
from shrinkage depends upon two factors, namely, the amount of 
weight actually lost and the value per hundredweight of the cattle. 
Both of these items may vary considerably between different ship- 
ments. Because of these variations it is impossible to name a figure 
that represents, witli any degree of accuracy, the “margin" a local 
dealer must have in order to “break even." With steers shrinking 
3 per cent during transit and selling for $30 at the market, a shipping 
margin of 90 cents per hundrcilwcight would be necessary to cover 
the loss duo to shrinkage. But with cows shrinking 4 per cent and 
selling for only $15 per hundredweight, a margin of only 60 cents 
would suffice. To this mai^in must be added the approximate fixed 
cliargcs per hundredweight to obtain the total difference that should 
exist between fectllot and market values. This difference lies between 
$1 and $2 per hundredweight for most of the cattle in the Corn Belt. 




DISEASES OF 
BEEF CAHLE 


The incidence of (li&on&e in beef cnttlc is low in comparison with 
the disease rate of the other iinportiint species of livestock. Never- 
theless, losses do occur and may be of considerable importance in 
individual herds. The total monetary loss due to deaths amounted 
to an estimated $GG9,000,t)00 annually in a recent survey, and reduced 
production resulting from disease ran into an even larger figuic. The 
beef cattle industry can ill afford such losses. 

Data relative to the degree of incidence of specific diseases in beef 
cattle are limited and subject to errors in diagnosis on the part of 
the farmer, rancher, or veterinarian. A recent and rather compre- 
hensive survey dealing with most of the problems encountered in the 
beef cattle business, including diseases and parasites, was conducted 
by the Washington Experiment Station in cooperation with the Re- 
search Committee of the American National Cattlemen's Association. 
Unfortunately much of the Corn Belt area, the northeastern, and the 
upper southeastern states are not included in the survey. However, 
the 1,588 questionnaires, representing 602,616 head of cattle, supply 
infonnation which rather adequately serves as a basis for discussing 


the incidence of disease among beef cattle 

Table 263 summarizes the data from these questionnaires concern- 
ing incidence of the various non-nutritional diseases encountered. 
Figure 116 shows tlie five most imijortant non-nutntional diseases, 
by areas surveyed. It will be noted Uiat, with few exceptions, the 
same diseases are of importance throughout the country, and it is 
doubtful if the results of the above survey would have been muc 
different had the entire country been surveyed. An 
rate of 0.59 per cent due to non-nutritional diseases and ^ 

reported, with 60 per cent of all death fn order of 

raonia, calf scours, shipping fever, and blackleg, hs 


importance. 

Incidence of ailments of a non-infectioua 


nature and nutritional 
611 
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Tobift 263 

Ikcidence of Beef Cattle Non-Nutiutional Diseases 
AND Ailments* 


Herd Incidence 
of Disease 
(cattlemen te» 
porting disease)t 
Disease (%) 

Incidence of Dis- 
ease (% of total 
cattle afflicted 
by disease) 

(%) 

Herds Reporting the Disease 
in Which the Veterinarian: 

Diagnosed Treated 

the Disease the Disease 
(%) (%) 

Pink eje 

46 2 

3.07 

3.0 

2.1 

Calf scours 

30.8 

1.09 

3.9 

2.5 

Shipping fever 

11.7 

084 

2.5 

2.2 

Foot rot 

28 3 

0.74 

4.8 

3.8 

Pneumonia 

23.2 

0.4C 

7.5 

6.0 

Warts 

21.3 

0.33 

2.0 

1.6 

Cancer eye 

36.8 

0.32 

7.2 

8.6 

Lumpy jaw and 





wooden tongue 

25 4 

0.22 

5.5 

6.2 

Brucellosis 

8.8 

ai8 

4.2 

2.8 

Leptospirosis 

0.9 

0.17 

06 

0.4 

Calf diphtheria 

8 1 

0.13 

3.8 

2.8 

Sunburned udder 

35 

0.11 

00 

0.0 

Prolapse of uterus 

13 0 

0.10 

4.0 

4.9 

Navel infection 

7.4 

009 

1.0 

1.1 

Blackleg 

10 2 

0.04 

2.6 

2.1 

Vaginitis 

1.8 

003 

0.8 

0.8 

Brisket disease 

0.4 

0.01 

00 

0.0 

Mucosal disease 

0.7 

0.01 

0.3 

0.3 

Red water disease 

1.3 

0.01 

0.4 

0.4 

Tetanus 

07 

0 01 

0.3 

0.3 

Circling disease 

0.5 

000 

0.2 

03 

Mastitis 

04 

000 

0.2 

0.2 

Retained placenta 

01 

0«X) 

0.0 

00 

Anthrax 

I.l 

0.00 

0.3 

0.3 

Pulmonary emphi'sema 




(Grunting disease) t 0 06 

0.00 

0.0 

0.0 

Rabies 

03 

0.00 

0.1 

0.1 

Vibriosis 

0.06 

0.00 

0.1 

0.1 

Hardware disease 

0.6 

000 

0.1 

02 

Johne's disease 

02 

0.00 

O.I 

0.0 

Diseases not 





diagnosed 

6.7 

005 

0.1 

0.1 

Other diseases 

3.2 

0.02 

1.4 

1.2 

Total 


8.03 



* Washington Experiment Station Bulletin 562, 1955. 


fThis column will tot4U over 100% bec&U£o many cattlemen reported ha\-ing several 
diseases in their herds. 

J This may bo a nutritional disease or ailment but prool on this point is lackins- 
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FIG. 117. Five most common beef cattle nutritional diseases wd non-infectious ailments in tlie United 
States, by area. (Washington Experiment Station.) 


diseases of beef CAHLE 61b 

diseases) were tabulated separately in the above survey, with the 
results summarized in Table 2G1 and Fiftu-c 117 An annual mor- 
tality rate of 0.32 per cent wa-s attributed to diseases and ailments 
of a non-infcctious nature, with 71 pei rent of the death losses m 
this category’ being due to bloat, poisonous plants, and urinary calculi, 
listed in order of importance. 

Fortunately, the ailments, both infertious and non-infectious, which 
occur most frequently in beef cattle yield rather readily to simple 
treatment. There arc, however, a few dl^cascs to winch beef cattle 
are subject that are of a dangerous cb.iractcr. Moreover, minor ail- 


Tabfe 264 

Inciu£nce or Blef Catteb Non-Isfectious AIL.\1ENT8 
ANO NcTIUTIONAt. DISEASES* 


Discxsc or Ailment 


Herd lotidcncef 

(%) 


Bloat, pasture 

Vitamin A deficiency 

2091 

2.58 

Bloat, focdlot 

I’oisonous plants 

10.01 

1014 

Urinary calculi 

1039 

Gmas staggers 

3 15 

Salt sick 

1.01 

Fluorine poisoning 

0.63 

Pine needle abortion 

1.32 

White muscle disease 

1 64 

Iodine deficiency 

202 

Phosphorus deficiency 

1.45 

Sweet clover disease 

0 57 

X-diseaso 

082 

AlkaJi disease 

088 

Oat hay poison 

0 69 

Poisons, chemical 

063 

Anemia 

094 

Acetonemia 

1 13 

Molybdenum deficiency 

0.06 

Rickets 

1.26 

Oak poisoning 

019 

Prussic acid poisoning 

0 13 

Milk fever 

0 38 

Diseases not diagnosed 

0.38 

Other diseases 

0 69 

Total 



Per Cent of 
Cftttle Afflicted 


0 39 
0 35 
0 15 
0 08 
0.07 

0 05 
0.04 
0.03 
0 02 
0 02 
0.01 
0 01 

001 
0.01 
0 01 
0 01 
0 01 
001 
0 00 
000 
000 
0 00 
000 
0.00 
001 
0 04 
133 


■ Washington Eaperimenl Station BuUelin 562, ^ 
t Por cent of cattlemen reporting the mtoert » nutritional 
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ments, if not properly treated, may quickly develop into serious dis- 
orders that may prove fatal. Consequently, the beef cattleman 
should seek to become proficient in detecting the symptoms of the 
common diseases and ailments so tiiat proper treatment may be 
administered before the illness has made extensive progress. Perhaps 
of even more importance is an understanding of preventive measures 
which can be taken to prevent or reduce the incidence of the problem 
in the first place. 

Treatment should usually be prescribed by a competent veterinar- 
ian Some of the minor ailments, such as scours and bloat, are of 
such common occurrence as to warrant the keeping on hand of a 
supply of such medicines as the veterinarian may prescribe, which 
the herdsman himself may administer. Cattlemen, for the most part, 
rely altogether too much on home-made remedies and “quack” pre- 
scriptions, which are likely to do more harm tlian good. Even in a 
disease tliat has little likelihood of causing death, the expense of 
calling in a veterinarian is usually justified by a much more rapid 
recovery of the animal than otherwise would occur. 

DISEASES COMMON TO BEEF CATTLE* 

Anaplasmosls. Anaplasmosis is a serious blood disease of cattle 
ivhich has not yet been encountered in many sections of the United 
States However, it is now believed that the disease has been present 
in the soutliern states for many years but was not distinguished from 
Texas fever until that disease had been definitely eradicated, Ana- 
plasmosis resembles Texas fever in that it is caused by a blood para- 
site which is carried from animal to animal by ticks, horseflies, and 
mosquitoes. However, whereas Texas fever is transmitted by only 
one species of tick, the protozoan that causes anaplasmosls may be 
transmitted by more than 25 species of insects. This transmission 
makes the control and eradication of the disease very difficult. 
Whereas anaplasniosis has been encountered in nearly all the southern 
states, the few outbreaks that have occurred in the North have been 
confined principally to shipped-in cattle which presumably were 
infected when purchased. 

The disease is especially severe in mature cattle, resulting in death 
losses of 30 to 50 per cent of the animals infected. Calves and 
yearlings seldom arc visibly affected, or else they have the disease 
in mild form and make a complete rccovcrj’. Animals that have the 
* In the discussion of diMOsc prevention .ind control, UjSD.,t. AllS 22-30 (1956) 
wM Uic chief rcferrncc. 
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disease and recover, regardless of age, are immune to future infection 
but usually remain carriers of tlie disease throughout life, and when 
introduced into clean herds they arc a source of infection for other 
cattle. 


The symptoms of anajilasmosis may be either chronic or acute. 
In the acute form the first symptom noted is a high temperature of 
103® F. to 107® F. After 2 or 3 days the temperature falls to sub- 
normal, breathing becomes difficult, the mucous membranes are pale 
and yellowish, and the muzzle is dry. Urination is frequent but the 
urine seldom is bloody. The patient usually is constipated and either 
blood or mucus, or both, are voided with the feces. In the acute 
form of the disease death usually occurs 1 to 5 days after the 6rst 
symptoms are observed. In the chronic form the infected animals 


live longer and a greater percentage rccov'cr. Recovery of mature 
animals is usually very slow. Laboratory tests of blood samples 
should be made to verify a tentative diagnosis, and state and federal 
veterinarians should be notified. 

No specific treatment for the cure of anaplasmosis has been per- 
fected; consequently, treatment varies widely among veterinarians. 
Good nursing and care, of course, are vital to recovery. Daily trans- 
fusions with 2 gallons of normal bovine blood usually save an animal 
infected with this disease but this treatment is, of course, expensive. 
I^nigs which stimulate blood formation are sometimes helpful, and 
aureomycin has been reported beneficial in the early stages of the 
disease. No satisfactoiy vaccine is currently available but there 
^8 a test for the detection of anaplasmosis in the early stages of its 
development. Man is not subject to this disease. 

Anthrax. Anthrax, also called charbon and splenic fever, is a 
l>iglily infectious disease and is very often fatal. Not only is it 
transmissible from one animal to anoUier but it may spread rapi y 

all species of livestock, and even to man. It is one o e 
“ourges of animal life. This disease has existed among European 
rattle since the early part of the seventeenth century and raus“ 
raormous losses. ll presence in the United 
ranflned to certain local areas of rather low, moist “ ““V 

Isss mucky character. In such soil the spores of 
potent for years although no animals whatever 
Srown upon snch land may carry the germs of the '/ofantox 

The importation of hides has been responsible for ou 


among the cattle in the vicinity of tannenes 
Death from anthrax is very sudden; the finding ot a 
commonly the first sign of the presence of the discas . 


dead animal is 
In all cases of 
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sudden death not preceded by symptoms of ilJness, antlirax should be 
suspected and the carcass handled with extreme caution until the 
death can be attributed to some other cause. The characteristic 
evidences in an animal dead from anthrax are (1) a tarry consistency 
of the blood, which is of a blackish color and fails to clot firmly, and 
(2) an enlargement of the spleen of two to five times its normal size. 
A positive diagnosis, however, can be made only by examining a 
sample of the blood under a microscope for the presence of the specific 
bacillus When anthrax is suspected, a veterinarian should be called 
without delay Burning or deeply burying the carcass of the dead 
animal and the prompt vaccination of all other animals of the herd 
with anti-anthrax serum, constitute the best known methods of pre- 
venting the spread of the disease. Animals showing high temperatures 
should bo separated from the others and given scrum plus antibiotics, 
wliercas otiicrs in the herd may be given siimiltancous treatment, 
consisting of scrum and spore vaccine. Those receiving only the 
serum should be re-vaccinated after several weeks with both scrum 
and vaceme. 

Blackleg, Blackleg is an acute, infectious disease, attacking 
principally cattle between 0 and 24 months of age. It is characterized 
by marked lameness ami pronounced swellings over the shoulders and 
thighs, duo to the formation of gas in the subcutaneous tissues. When 
prchsurc is applied to these swellings a peculiar crackling sound is 
heard, winch is the characteristic symptom of blackleg. Tlie disease 
runs a rapid course an<i almost always tenninates fatally in 12 to 3G 
liours Idkc anthrax, it is more or less restricted to certain regions 
and even to individual fieUU where the soil is infested with tlie spores 
of the cau«>ative organism and where outbreaks commonly occur 
annually unlc^^i preventml by vaccination. 

Blackleg i..* of common <»ccurrence in the wcatcrn half of the United 
Stales, but c.-pccially prevalent throughout the Southwest and on 
the caatem -lopca of llic Rocky Mountains. Outbreaks have been 
reported in nearly all of the Com Bell states but in tlie Corn Belt Uic 
discaac IS confined to limited arena. 

Prevention rather than treatment is the practical method of com- 
batting the iliacaac. All young cattle hrougiit into a region kno«n 
to be infected with blackleg should l>e immediately vaccinated with 
blackleg b.ictcnn. The bactcrin is made by treating cultures of the 
blackleg organi'in with formalin to dealroy their infectious properties 
but not their antigenic value. Calves bom in a region in which black- 
leg has occurrwl even infrequently during tlie pa**! 10 years .«lioul<l be 
vaccinatcil with blackleg bactcrin at approximately G months of age. 
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Usually vaccination is performed when the calves are weaned. Man 
IS apparently not susceptible to tliis disease 
Brucellosis. Brucellosis may also be called Bang’s disease, con- 
tagious abortion, or, simply, abortion Abortion of the infectious type 
IS one of the worst diseases with which cattle breeders have to contend. 
It is caused, as a rule, by a specific organism known as Brucella 
obortus, although other uterine infections of a more general ciiaracter 
may likewise bring about a number of abortions in a herd of cows 
Apparently infection generally gams access to a new victim through 
the mouth, having been scattered in the uterine discharge of an 
aborting animal over grass, hay, and other feed materials, or into the 
water source. All aborting cons should be segregated from the herd 
and kept in quarantine until at least 3 weeks after all uterine dis- 
charge has ceased, or until a negative blood test has been obtamed. 
Some authorities hold that an infected cow is never rid of the organ- 
isms, although she may eventually become sufficiently immune to 
calve at the normal time. Bulls as well as cows may contract the 
disease, but here, too, the avenue of infection is thought to be through 
the digestive tract. The prudent breeder, however, will refrain from 
mating a bull that he knows is clean with cows tliat are suspected 
aborters. 


The blood agglutination test furnishes a dependable basis for the 
control and eradication of brucellosis A more recently developed test 
as the “ring test,” applied to milk samples, is not highly prac- 
tical for beef herds but is useful in screening daity herds for possible 
suspected animals. In the agglutination test various dilutions of the 
i^lood serum are mixed in small test tubes with specially prepared 
cultures of the Brucella bacillus, and the mixture is allowed to stand 
for 24 to 48 hours. If the animal is “negative," the bacteria remmn 
suspension, keeping the solution cloudy, but if it is posi uc, i 
bacteria are precipitated to the bottom of the tube, leaving the fluid 
above them perfectly clear. . . , i.nifnr 

Tlwe is no known cure for brucellos.s. Immumsat.on of I e far 
Mivcs between 6 and 8 months of age with a standardised 
f^celta abortus strain 19, is a reasonably effective nmnm. ng age t 
n older animals, immnnization may effectively f 

it interferes with blood agglutination tests, thus "J 
Wood tests difficult to interpret For this reason, 
seldom vaccinated. Eradication of bmccllosis is ^ ‘ , 

“®tul it pursued on an aren plan. Such oro<i>eot'0" l’io“ "[f 
'"wter joint federal-state arrangements. States “ Individual 

incidence are called modified brucellosvs-frec areas fnd.r.d.., 
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FIG. 118. Collecting a 
blood sample for brucellosis 
and leptospirosis tests. A 
pinch or squeeze gate is use- 
ful in restraining cattle while 
the blood sample is drawn. 


herds which are tested annually by a state or federal veterinarian 
and found to be free of reactors in two successive years arc designated 
as accredited herds. Federal and state regulations pertaining to the 
transportation of breeding cattle may vary from area to area and are 
subject to change, as are the various approved plans for eradication 
of the disease. Every breeder of beef cattle, therefore, should keep 
abreast of the latest regulations in effect in his area. 

The handling of infected animals or the drinking of milk from 
infected cows can result in contraction of the disease by man, in which 
case it is called undulant fever. The disease is not often fatal to man 
but a long, debilitating illness results. 

Foot-and«Mouth Disease* Foot-and-mouth disease is not prevalent 
in cither the United States or Canada. It has gained access to the 
United States on nine dificrent occasions since 1870, but in each 
instance it has been promptly stamped out by the slaughter of all 
infected and exposed animals. The wisdom of such measures is amply 
justified when one considers the terrible handicap imposed by this 
plague upon the livestock industry of the countries of Europe and 
South America where the disease is ever present. 

The disease was introduced into Mexico in 1947 when a shipment 
of Brahman bulls w.as smuggled into the country from Brazil, and 
only through heroic efforts and tlic expenditure of more than $100 
million by the Mexican and American governments working coopera- 
tively was the disease brouglit under control. At first an attempt 
was made to eradicate the disease by the slaughter of all infected and 
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exposed animals. However, it soon became apparent that this plan 
was unpractical and a program of vaccmation and rigid quarantine 
and inspection was inaugurated. 

Foot-and-mouth disease is seldom fatal but it causes enormous 
losses through the loss of weight suffered while the animals' mouths 
are so sore that they almost refuse to eat. Recovery is very slow, 
and many of the animals are hopelessly ruined from the standpoint 
of the feed lot. There is no specific cure for the disease. Federal- 
state agreements for prompt cooperative action in case of an outbreak 
of foot-and-mouth disease can quickly be put into effect. Indemnities 
are paid in the eradication programs put into action upon diagnosis 
of the disease. Alan is fortunately not subject to foot-and-mouth 
disease. 


Johne's Disease* This disease, also known as paratubereulosis, is 
believed to be increasing in incidence. The disease is generally spread 
the droppings of infected animals which contaminate pastures, 
water sources, and even feed bunks. An extremely severe chrome 
and intermittent diarrhea is responsible for the case of contaminapon 
and this diarrhea, along with extreme loss in weight, is the principal 
outward symptom. Owing to the long incubation period, calves which 
contract Johne’s disease usually do not show symptoms until they are 
about 2 years old or, in the case of heifers, after they have dropped 
their first calf. Appetites remain good, temperature and pulse rate 
are unchanged, but milk production decreases The animals soon 
become unthrifty and emaciated in appearance, continuing to sco 
and waste away until death results in many cases. In,, 

symptoms are similar to the effects of internal parasites and niam 
Wtion, Johne’s disease is rather difficult to diagnose. An « ^erm 
mjection of johnin, prepared and used in the same way a 
js used for the tuberculosis test, with resultant thickening 
*n 48 hours, indicates a positive reaction. . . , are 

No satisfactory treatment is known and satisfactoiy 
yet availabk. A test and slaughter 
“demnities by federal and state authorities has be 
'“ec 1927. Johno’s disease has not been reported in man 
_,.Uptospirosis. The incidence of Uus 40 stn^ 

^iseasc IS not too well detcnnined. It *;f brucellosis, 

d seems to be spreading rapidly. As is infected animals, 

ns disease is spread by urine and disch.arges Because the 

™ >> the prineip’il entiy being the „t-colon..d. 

nilneys are attacked the urine may bo dark d i„ 

Abortions may occur when pregnant animals arc inlcctea, 
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this disease to be confused uith brucellosis. Leptospirosis has a short 
course of 3 to 10 days, with death losses running as high as one-third 
in calves. 

Treatment is of doubtful value, although antibiotics do sometimes 
give some relief. A bacterin is being produced, but protection through 
its use is limited. A serological test has been developed for diagnostic 
work and it is becoming a generally recommended practice to use the 
blood samples drawn for brucellosis testing to screen a herd at the 
same time for leptospirosis. 

A few cases of this disease have been found in man. For this 
reason, until the extent of the danger to human beings is knomi, the 
usual antiseptic precautions should be taken in working with cows 
that abort or show the other symptoms which may indicate presence 
of leptospirosis. 

Mucosal Disease Complex. Se\eral diseases, including rhino- 
tracheitis, mucosal disease, and virus diarrhea, are believed to be 
caused by several strains of the same virus. The disease has only 
recently been characterized and it is probably much more prevalent 
than supposed. At present it is not knon-n how these diseases are 
spread Symptoms are high (ever, nose and eye discharges, salivation, 
lesions in the membranes of the respiratory and digestive tracts, and 
diarrhea. 

Rhinotracheitis or “red nose” is the most important of the various 
diseases of the mucosal complex since it appears to be spreading 
throughout the large feed lots of the West where large cattle numbers 
are congregated. This disease may often be confused with shipping 
fever. Weight losses are great owing to severe dehydration. The 
inflammation is usually confined to the respiratory sj’stem and death 
often results from strangulation. 

“Mucosal disease” is an infection confined large-yy to the digestive 
tract and occurs in calves more often than the other diseases of the 
complex. Late winter or early spring is the season of greatest inci- 
dence. Sjonptoms are a rise in temperature to about 106® F. and then 
a drop to nearly normal. There is loss of appetite, nasal discharge, 
and diarrhea which progresses with the disease until the feces contain 
much mucus and blood. Ulcers may be found in the nostrils, on the 
muzzle, lips, and gums, and in the mouth. Sometimes there arc con- 
gested areas and hemorrhage in the colon. Death losses in a herd 
may amount to 20 to 50 per cent of tlie young stock, and 100 per cent 
losses have been reported. 

Virus diarrhea, another disease of the mucosal complex, affects both 
the respiratoiy and the digestive tract. In the early stages of the 
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virus infections, nasal discharges are present along with superficial 
mouth lesions, ^le most characteristic symptom, however, is diarrhea 
which develops in the later stages of the infection. The watery feces 
contain mucus and blood as in the case of mucosal disease. Naturally, 
weight losses are extremely hea\'y owing to the dehydration resulting 
both from fever, which may run as high as 108° F , and the diarrhea. 

Unfortunately no successful control has been developed for any 
of the diseases in the mucosal disease complex. Antibiotics and sulfa 
drugs are often used but serve only to reduce the danger of secondary 
infections such as pneumonia. There is also no known method for 
preventing the diseases, but research is in progress which sliows some 
promise. So far as is known, no danger to man exists with regard 
to this group of diseases. 

Shipping Fever. For a number of years this disease has been 
called hemorrhagic septicemia as well as shipping fever, and more 
recently the term "stress fever” has come into common usage in 
referring to this disease. Actually this name is fitting because any 
sudden change, such as weaning and shipment, or change in weather, 
which puts a stress or strain on the cattle, and particularly calves, 
makes them susceptible to the infective agent. Unfortunately the 
causative organism is as yet unknown but is believed by some to be 
a virus. 

Shipping fever spreads easily from animal to animal upon contact. 
Contaminated stockyards, sale bams, trucks, and cattle cars, and 
cattle-working equipment such as chutes and scales, are all good 
sources of infection. It is not uncommon for a new shipment of 
Stockers or feeders to spread the disease to cattle which may already 
be on feed. 

As indicated earlier, shipping fever is one of the big four in causing 
cattle death losses. Furthcroiorc, calves or yearlings tliat have been 
weakened by shipping fever often fall victim to pneumonia, anotlicr 
of the quartet of heavy killers, which vnll be discussed in greater 
detail below. 

Shipping fev’er is a respiratory infection which usually appears in 
cattle within 10 clays of arrival after shipment or within 14 (Lays 
after first exposure. As seen in Figure 119, a tired, hang-dog appear- 
ance is characteristic. Api>ctilcs are dull and a mild cough is usually 
present, although this is more evident when the calvc.s arc moved 
about. Temperatures rise to 107° F. m the more serious casc.9. Since 
easily recognized symptoms may not always !«? present, a check vcith 
a rectal thermometer of all calves in a drove is the only way to find 
those really needing treatment. In the UfU.aI outbreak of shipping 



624 


BEEF CATTLE 



FIS. 119. A case of shippiag fever, sbowing characteristic attitude of weakness 
and dejection. (U.S.DA.) 

fever, many calves recover spontaneously but some — and this varies 
with the virility of the infection and the amount of stress the calves 
have undergone — contract pneumonia and die if left untreated. 

Since it appears that shipping fever is brought about by an impaired 
condition of the animal, preventive measures rather than a specific 
cure should be the first concern of the cattleman. Hard driving, 
overcrowding in cars, insufficient bedding, irregularity in feeding and 
watering en route, insufficient time to eat, drink, and rest at unloading 
points, improper handling, and use of unpalatable rations upon the 
completion of the journey should be avoided. If the cattle arrive 
during cold weather, especially if it is wet and stormy, adequate 
shelter should be provided. Sufficient Ume should be given the cattle 
to recover from their journey and become accustomed to their new 
surroundings before they arc dehorned or subjected to detailed sorting 
and so forth. The ration for the first few days should be of good 
quality, preferably a choice grade of prairie or mixed hay, with perhaps 
a little silage or some crushed or whole oats after the third or fourth 
day. During favorable weather the cattle may have the run of a 
rather short pasture. 

The use of serums, mixed bacterins, and aggressins is not recom- 
mended for the prevention of stress or shipping fever because, in the 
absence of knowledge concerning the real cause of the disease, the 
effectiveness of such injections is questionable. If an outbreak docs 
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occur m spite of all precautions or if, as is most often the case, the 
ouyer had no control over the previous treatment of a shipment of 
calves, prompt diagnosis and treatment are necessary to keep both 
weight and death losses low. Immediate treatment with antibiotics or 
combinations of sulfa drugs and antibiotics on arrival of all calves 
IS sometimes practiced, but unless the calves have had an unusually 
long and rough trip, such treatment probably is not warranted. Rather, 
only those calves showing temperatures above 105° F. need such 
treatment, and the remainder may be cared for in the manner previ- 
ously described. 

Quite recently, preliminary investigations with injections of tran- 
quilizer prior to shipment appear promising. The reduced restlessness 
could conceivably reduce the stress which the calves experience and 
therefore could reduce their susceptibility to stress fever. In order for 
this practice to work, the very practical problem of sorting and 
handling the calves prior to shipment would have to be met. Ranchers 
are usually reluctant to add such operations to their established 
routines, mainly because they usually result in higher labor costs and 
lighter shipping weights. 

High-level feeding of antibiotics, either aureoinycin or terramycin, 
at the rate of 500 mg. daily for 5 days followed by a low level of 
feeding (70 to 80 mg. daily) for an additional 2 to 3 weeks is recom- 
mended by some authorities as a preventive for shipping fever. The 
problem with this practice is that newly weaned calves are unac- 
customed to eating concentrates unless they were previously creep-fed, 
and creep-feeding has been used in comparatively few instances. 
Thus the antibiotics, usually contained in a manufactured or com- 
mercial pellet or meal, must be fed Avith a highly palatable feed such 

crushed or rolled oats, in order to insure uniform consumption of 
the antibiotic. All too often the calves Avliich are most apt to contract 
the disease owing to excessive exposure or rough treatment are also the 
ones which fail to eat anything but hay or pasture. Mixing the anti- 
biotic-containing supplement with a palatable hay for a few days is 
probably the best solution. 

There is no evidence that human beings contract shipping fever 
from exposure to infected animals. 

Pink Eye, Pink eye is the term commonly applied to an infectious 
inflammation of the eye, technically called infectious catarrhal con- 
i'^J-nctivitis. It is usually encountered only during the summer months 
nnd is more prevalent in cattle on pasture than in tliose kept in djy 
lota. Frequently tlie disease persists in a herd for several months, 
during which time nearly all animals ore affected in one or both eyes. 
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The disease is characterized by an intense inflaumiation of the 
mucous membrane of the eye and tears mixed with pus which flow 
down the side of the face. In its most aggravated fonn it causes a 
large grayish-yellow ulcer to appear on the cornea, making tire eye 
temporarily blind. 

All animals in a herd in which pink eye is present should be exam- 
ined carefully every day, and Uiose which show symptoms of the 
disease should be segregated, if possible, in a darkened bam and 
supplied with plenty of fresh water and succulent feed. Their eyes 
should be thoroughly cleaned of all dirt and pus by washing them 
with a boric acid solution made by dissolving 1 ounce of boric acid 
crystals in 2 quarts of boiling water. After the eyes have been 
thoroughly washed, a thin coating of 5 per cent sulfathiazole eye 
ointment should he applied to tlie affected parts. This ointment comes 
m a metal tube and can be squeezed directly on and under the eyelids. 
Antibiotics in Sue powder fonn which can be “puffed” into the eye 
by squeezing the container are also recommended. Mild cases should 
be treated daily, and those of more severity at least twice a day, until 
all discharges cease. Eyes on which ulcers have fonned sometimes 
require treatment over several weeks before they return to nonnal 
condition. 

Pneumonia. Pneumonia is one of the most common diseases 
affecting young cattle during the winter months. It is especially 
jirevaleni during cold, damp iveathcr and among calves that are 
subjected to considerable exposure because of poor stabling facilities. 
The characteristic symptoms arc a high temperature of lOS® to 
107° F ; quick, bliallow breathing, with dilated nostrils; and a hard, 
pounding pulse. By applying the car to the chest, the rasping sound 
made by the affected lung can be beard. The animal habitually lies 
on llie >idc opposite tJjc diseased Jung in order to keep Oio infected 
organ uppermost. In advanced cases and when both lungs arc in- 
volved, tlie animal shows little disposition to lie down. Instead, it 
takes an unsteady position with head down and forelegs wide apart 
to make for as much case in breathing as possible. 

Treatment for pneumonia usually consists of the administration 
of sulfa drugs either alone or with iJcmcUUn. Whereas formerly a 
high percentage of pneumonia cases resulted in death, a large number 
are now saved by the judicious use of these wonder drugs. Obviously 
they must be prescribed b}' a vetennariun. Pending his arrival, the 
patient sJjoulil be kept warm by covering will) lieavy blanket*, or, 
witli a young calf, by removal to a hcatcil building. The animal should 
be kept as (luict as possible since exercise or excitement tends to 
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condition by increasing the pulse and respiration 

Scours or Diarrhea. An abnormal looseness of the bowels is a 
coininon disorder among young calves kept under insanitary sur- 
roundings or fed improper rations. Calves ranging in age from a 
few days to 3 months are most likely to be affected, although older 
animals are by no means immune. The condition in reality may not 
be a disease in itself, but may be tlie result of an abnonnal condition 
of a portion of the digestive tract which causes the feed to be im- 
properly digested. Prompt treatment should be administered since a 
calf infected with a had case of scours derives little nourishment from 
the milk and feed eaten, and consequently loses flesh rapidly and 
becomes weak and tliin. 

Most cases of scours are caused by the presence in the digestive 
tract of harmful bacteria which bring about the formation of toxic 
products. The first step m the treatment of scours is the administra- 
tion of an internal antiseptic, sulfa drug, or antibiotic, that tends to 
destroy these organisms. In conjunction witJi this treatment, a mild 
purgative should bo given to nd the system of tlie objectionable toxins 
us soon as possible. Many biological supply houses now manufacture 
internal antiseptics that give good results when used for scours. By 
administering them according to the directions on the label, along 
with 4 to 8 ounces of castor oil, dejiendiDg upon the size of the calf, 
the trouble is usually checked. In the absence of such a preparation, 

^ to 1 teaspoonful of formalin, diluted with a pint of water, may be 
given. In order tliat these medicines may bring about the desired 
result as quickly as possible, the calf's feed intake should be some- 
what reduced for 3 or 4 days. 

A particularly virulent form of scours, which is highly contagious 
among the calves of a herd, is charactenzed by grayish-yellow or dirty 
white feces with a highly offensive odor. Whenever such symptoms 
are observed, a veterinarian sliould be consulted immediately because 
white scours” is one of the most serious ailments affecting >oung 
calves. White scours appears within 3 days after birth, whereas other 
diarrheas seldom develop before the calf is a week or 10 days old. 

This fact helps in differentiating between the two types of scours. 

Tuberculosis. Tuberculosis is one of the most serious diseases 
affecting domestic cattle. It is caused by a specific organism uhich 
attacks all parts of the body, but particularly the glands of the 
lymphatic system. The glands of the neck, chest, and me^entely are 
®ost likely to be affected. In advanced cases the disease siireads to 
all parts of the body, forming huge masses of tubercles which interfere 
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greatly ■with the normal functions of the vital organs. The serious 
nature of this disease is disclosed by the fact that in 1918, of the 
11,000,000 cattle slaughtered in federally inspected establishments, 
nearly 225,000 were found to be affected with tuberculosis, 40,500 of 
which were condemned as being unfit for food. Not only is the disease 
highly contagious from one cow to another, but it may be transmitted 
from cattle to hogs through the manure, and from cattle to man 
through the milk. 

Specific ^mptoras of tuberculoma are difficult to detect in the live 
animal. In advanced cases the hair becomes harsh and dry and 
the animal shows a general rundown appearance. Such symptoms, 
however, may be brought about by a variety of diseases and they 
cannot be regarded as conclusive. The correct method of examining 
an animal for the presence of tuberculosis is by the so-called “tubercu- 
lin test." Tuberculin is a laboratory product which, when injected 
under the skin, causes a characteristic reaction or swelling within 
72 hours. (Sec Figure 120.) 

Because there is no method of treating tubercular cattle, all animals 
reacting to the test are sold for slaughter. Since in most animals the 
disease has not progressed far enough to affect seriously the value 
of the carcass for meat, “reactors" should be shipped to markets 
where they may be slaughtered under federal inspection. The law 
forbids the sale to local butchers of animals that are known to be 
tubercular. Under a plan long in force, farmers must submit all their 
cattle to periodic tests and must add no untested animals to their 
herds. The testing is done free of charge by a federal veterinarian. 
Any reactors that are found must be promptly disposed of. 

Federal and state governments cooperate in payment of indemnities 
for cattle slaughtered after a positive reaction to the tuberculin test. 
TubcrcuJcisis remaijrs a health problem among human beings because 
so long as a vestige of the disease remains in the cattle herds, the 



FIG, l20, A TB reactor. Note the 
under the tail at the point wliore the tuberculin 
injection was made. 
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danger to humans is present since t!ie disease is transmitiahle to man. 
Breeding cattle consigned to purebred auction sales must generally be 
tested for tuberculosis, brucellosis, and in some cases, leptospirosis, 
within 30 days previous to the sale. This testing is done to permit 
entry of animals into accredited areas or across state lines. 


NON-INFECTiOUS DISEASES AND AILMENTS 


Bloat and Vitamin A deficiency are two conditions coming under this 
heading which have already been discussed in Chapters 22 and 8, re- 
spectively. Others to be mentioned in the following discus'ion 
although not causing a large number of deaths, can be particularly 
trying at times. The order in which they aie discussed has no bearing 
Upon their relative importance. 

Impaction, Constipation, and Indigestion. Becau&c of the large 
amount of coarse, dry roughage often consumed by cattle, they are 
somewhat disposed to develop certain digestive disorders during the 
fall and winter montiis. Impaction is the term applied to an ahnoniinl 
accumulation of material in the paunch Constipation, on the other 
liand, implies a clogging of the large intestine witli hard, dry feces. 
Indigestion is a more general tenii referring to both of these conditions, 
as well as to other digestive disturbances. 

The first symptoms of indigestion arc usually a loss of appetite 
and a rise in body temperature. When such conditions arc noted, the 
bedding material should be examined for tlic amount and character 
of the recently voided feces. If (hey arc scanty in amount or hard and 
firy, the patient should be given a strong purgative, such as 2 pounds of 
Epsom or Glaubers’ salts dissolved in a half gallon of water. In the 


case of impaction, as much as 2 or 3 gallons of water should be given 
^nd the left side of the patient powerfully kneaded with the fist to 
bring about a breaking up and softening of the impacted mass. 
Constipation ordinarily calls for less drastic trealmcnt. Drenching 
with 114 pints of castor oil, 2 quarts of raw linseed oil, or V/s to 2 
pounds of Epsom salts usually brings relief. For calves these do-'cs 
should be reduced by approximately one-half 

Lumpy Jaw or Acllnomycosis. Lumpy jaw is a non-conUigious 
disease caused by a fungus which attacks Uic tissues of the throat. 
;bc parotid salivary gland, and the bones, of the upjHir and lower 
presence is indicated by a round swelling, usu-dly qt^e hanl and 
generally fmuly adherent to Uie surrounding parts. TJic swelling 
Gradually increases in size until it finally breaks o,K-n in the form o 
an abscess, which discharges thick, creamy pus and Uconu> fil UxJ 
"■Uh raw, bleeding tissue. If not projicrly tnatid. tlie fungus invades 
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the interior of the jaw bones, causing a loosening of the teeth. Also, 
growths may be formed in the mouth and pharynx, of such a size 
as to interfere greatly with eating and breathing. 

Not all swellings appearing in the region of the neck are necessarily 
owing to lumpy jaw. A diagnosis can easily be made by examining 
a little of the abnoimal growtlr beneath a microscope where the fungus 
appears to be made up of club-shaped bodies, all radiating from the 
center of the ma&s to form a rosette. For this reason the fungus is 
often called “ray fungus.” 

Cattle affected with lumpy jaw should be separated from the rest 
of the herd because there is danger of spreading the disease by scatter- 
ing the fungus on feed that other animals consume. Animals of no 
more than market value should be promptly sold where they will be 
slaughtered under proper inspection. Only in advanced cases of the 
disease are the carcasses likely to be condemned as unfit for food. 
Valuable breeding animals that are suspected of having lumpy jaw 
should be examined by a veterinarian and, if found diseased, should 
be placed under his care. The most satisfactory treatment consists 
in the complete removal of the growth by surgery. This is easily 
accomplished if the gro^Th is not too firmly adherent to the surround- 
ing parts. In such a situation the growth may be cut open, the pus 
w’ashed out, and the cavity packed with gauze saturated with tincture 
of iodine. If surgical aid is not available or if the position of the 
growth is such as to make an operation extremely hazardous, the in- 
ternal administration of potassium iodide over an extended period 
may bring about recovery. However, when surgical treatment is 
possible, it is much to be preferred. 

Founder or Lominitls. Founder or laminitis in beef cattle is usually 
the result of overeating. It most frequently occurs among steers which 
are put on a full feed of grain too quickly to ailo^v them to become 
accustomed gradually to their new ration. The intake of absorbable 
nutrients is much greater than can be utilized by the body, necessitating 
the oxidation of the surplus in the tissues. In the destruction of the 
excess nutrients much heat is produced. AUo, the amount of blood 
and the circulation rate are considerably increased in the effort of the 
blood to difeiiose of the heavy load of nutrients received from the 
lymphatic system as quickly as possible. As a result, the capillaries, 
especially tliose near tiic surface of the body and in the extremities, 
are gorged with blood nearly to the limit of tlieir capacity. The 
cajiillarics of tlie feet, surrounded as they arc by the inelastic lioofs, are 
unable to expand to an appreciable extent. Moreover, tlie animal 
after its hca\'y meal is prone to remain quiet for a considerable time, 
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thereby depriving the feet of the alternate expansion and contraction 
O the loot structures %\hich accompany movement and wliiclj arc so 
essential to a vigorous circulation of the foot. There is consequently 
a congestion of the blood vessels of the feet, followed by inflammation 
of the tissues which is manifested by severe lameness. 

Treatment of badly foundered cattle is seldom satisfactoiy because, 
as a rule, the condition is not obseived until tlie damage to tlic feet 
has been done. If it is detected in its early stages some relief may be 
had by applying cold packs to the feet or comiielling the annual to 
stand in a pond or stream of cold water. Owing to the intense pain 
experienced by badly foundered animals m standing and walking, 
they spend a large amount of time lying down and go for feed ainl 
water only when driven by the pangs of hunger and thirst. As a result 
they frequently lose rather than gain in weight, especially if tliey ucic 
carrying considerable flesh when the attack occurred. Animals only 
mildly affected need cause little concern, but those badly afllicted 
should be disposed of as soon aa it is obvious that tlicir condition is 
chronic. If possible, tlicy should be sold to a local butclicr since 
they are likely to lie down and be trampled if sliipiied to a distant 
market. Moreover, such cattle do not commaml satisfactory prices 
at terminal markets because of their poor appearance 

Foot Rot. Foot rot, or foul foot, is most likely to occur in cahos 
Jind fecdlot cattle tliat arc shut up m <lirty stable.'* or kept on con- 
taminated pastures during the summer Occasion.iIIy, thorns or 
stones may become lodged between the toes in such a way a** to set 
up inflammation of tiic skin in the mtcrdigital spares. Iria.Miiurh 


£^8 this part of the foot is very sensitive, severe lameness result'* if 
prompt attention is not given, the inflammation ami swelling iii.i> 


extend well above the hoof and around to the heel. 


Treatment consists of cleaning the foot thoroughly anti applying a 
strong antiseptic that destroys the causative organism. Arlimwiyrfs 
^ccrophorus, which has gained access tlirough the skin In miM ras*-* 
undiluted creolin or iodine suffices, hut if the infection is well iuhanml. 
a 20 per cent solution of blue vitnol or potassium iK-nnanganaie i- to 
he preferred. Bandaging tlic foot and kiH*ping the bantlage well 
5>iituratcd witli one or the other of those solutions usually tlTecis 
cure within 3 or 4 days. Intravenous mjeclions of sotlium -ulf.i- 
Pyridinc arc recommended for unbroken cattle lh.U cannot easily 

he handled. 

Toot rot can be largely prevenUHl by keeping the feit projxry 
‘«mmed anil by tunimg the cattle into dew-Iaikn p-isturt- ...t mgn 
throughout the summer and fall. A shallow Ixa conuuiing air-l.iki. 
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lime, through which the animals must walk as they enter and leave 
tlie bam, is also an effective method of preventing the disease. 

Concer Eye. Cancer eye or epitheomia is a malignant tumor on 
the eyeball or eyelid of cattle. The disease is found principally on the 
ranges of the Southwest, where intense sunlight and irritating dust 
are believed to be at least indirect causes. Hereford cattle are much 
more susceptible to eye trouble than Shorthorns; Angus appear to be 
wholly immune. Apparently the lack of pigment in the eyelid and 
eyelashes to shield the eye from intense sunlight contributes to the 
prevalence of the disease. For that reason Hereford cows w’ith a 
fringe of red hairs around their eyes are highly regarded by many 
ranchers of the Southwest. 

In all probability cancer eye results from an injury to the eye which 
from lack of treatment develops into a badly infected sore. Usually 
by the time it is observed it has affected the eyeball or the eyelids to 
such an extent that treatment, other than surgical, is of little avail. 
At any rate, if the cow or bull is of great value, it should be treated 
by a veterinarian. If not, it should be sold for beef. 

Urinary Calculi. Much trouble sometimes results from the forma* 
tion of stone-like mineral deposits in the bladder of male cattle, 
particularly of steers which are finished on grain sorghum in the 
Southwest. The calculi cause no noticeable discomfort to the animal 
unless they enter or block the entrance to the urethra and prevent the 
normal discharge of urine. When this condition occurs the animal 
is extremely nervous, refuses to eat, lies down and gets up at frequent 
intervals, and shows other signs of acute distress. Should the bladder 
become ruptured, temporary relief may be obtained, but the peritonitis 
caused by the urine m the abdomen soon results in death. If the 
bladder does not rupture, death results from uremic poisoning brought 
about by the continued absorption of urine by the blood. The cause 
of urinary calculi is not known. There is some evidence that it is 
associated with mineral metabolism, since the feeding of bone-meal 
tends to reduce its occurrence. There is also some evidence that it 
may be induced by a deficiency of vitamin A. The fact that many 
steers fed threshed grain sorghum and unground sorghum heads at the 
Texas station developed urinary calculi, whereas those fed ground 
yellow shelled corn had none, lends credence to this explanation.* 
Since tliere is no effective treatment for urinary calculi, feeders 
living in areas where it occurs should attempt to avoid it by paying 
close attention to the mineral and vitamin content of the ration and 
* Tcciioical Bulletin 9^15. 
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providing an adequate water supply. Frequent salting to induce the 
drinking of large quantities of water is recommended. 

Warfs. Warts are small skin tumors winch frequently appear on 
young cattle, especially on the neck, shoulders, and head. They are 
more often observed during the late winter and early spring, ^hen 
the skin is in poor condition because of the lou sterilizing effect 
of winter sunlight and perhaps faulty nutntion which lowers the 
natural resistance of young cattle. It has been demonstrated that 
Warts are caused by a filterable vims which may be transmitted 
from one animal to another and possibly to other species, including 
man. 

As a rule warts are a temporary condition which eventually dis- 
appears. However, their disappearance can be hastened by tlie daily 
application of Vaseline or castor oil, which favors tlieir absorption. 
Their absorption can also be accelerated and their spread to other 
cattle made less probable by the use of a vaccine consisting of finely 
ground fresh wart tissue suspended in a salt solution to which fonnalm 
has been added to destroy the virus. The feeding of Fowler’s solution 
under the direction of a veterinarian is recommended as an indirect 
treatment to give tone to the skin. 

Ringworm. This skin condition is prevalent during the winter 
time when cattle may be rather closely confined. It is caused by a 
fungus and appears as circular patches of roughened, scaly skin over 
the body but mainly about the bead and neck and at the root of the 
tail. Itching is a symptom easily observed since cattle rub the 
affected areas, thus further spreading the condition to other parts of 
the body or to other cattle. Curry combs and brushes can easily 
spread the condition through an entire show string of cattle, conse- 
quently the condition should receive immediate attention once it is 

observed. 

Treatment for ring^vorm is simple, consisting of scrubbing the 
affected areas vigorously with soapy water followed by a daubing with 


121. A severe case of warla. (tJniviasit}' 
of lllinoia.) 
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lime, through which the animals must walk as they enter and leave 
tlie barn, is also an effective method of preventing the disease. 

Cancer Eye. Cancer eye or epitheomia is a malignant tumor on 
the eyeball or eyelid of cattle. The disease is found principally on the 
ranges of the Southwest, where intense sunlight and irritating dust 
are believed to be at least indirect causes. Hereford cattle are much 
more susceptible to eye trouble than Shorthorns; Angus appear to be 
wholly immune. Apparently the lack of pigment in the eyelid and 
eyelashes to shield the eye from intense sunlight contributes to the 
prevalence of the disease. For tliat reason Hereford cows with a 
fringe of red hairs around their eyes are highly regarded by many 
ranchers of the Southwest. 

In all probability cancer eye results from an injury to the eye which 
from lack of treatment develops into a badly Infected sore. Usually 
by the time it is observed it has affected the eyeball or the eyelids to 
such an extent that treatment, other than surgical, is of little avail. 
At any rate, if the cow or bull is of great value, it should be treated 
by a veterinarian. If not, it should be sold for beef. 

Urinary Calculi. Much trouble sometimes results from the forma- 
tion of stonc-like mineral deposits in the bladder of male cattle, 
particularly of steers which are finished on grain sorghum in the 
Southwest. The calculi cause no noticeable discomfort to the animal 
unless they enter or block the entrance to the urethra and prevent the 
normal discharge of urine. When this condition occurs the animal 
is extremely nervous, refuses to eat, lies down and gets up at frequent 
intervals, and shows other signs of acute distress. Should the bladder 
become ruptured, temporary relief may be obtained, but the peritonitis 
caused by the urine in the abdomen soon results in death. If the 
bladder does not rupture, death results from uremic poisoning brought 
about by the continued absorption of urine by the blood. The cause 
of urinary calculi is not known. Hiere ia some evidence that it is 
associated with mineral metabolism, since the feeding of bone-meal 
tends to reduce its occurrence. There is also some evidence that it 
may be induced by a deficiency of vitamin A. The fact that many 
steers fed threshed grain sor^um and unground sorghum heads at the 
Texas station developed urinary calculi, whereas those fed ground 
yellow shelled corn had none, lends credence to this explanation.* 
Since there is no effective treatment for urinary calculi, feeders 
living in areas where it occurs should attempt to avoid it by paying 
close attention to the mineral and vitamin content of the ration and 
*U.SJ3>A. Technical Bulletin 945. 
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prodding an adequate water supply. Frequent salting to induce the 
drinking of large quantities of water is recommended. 

Warts. Warts are small skin tumors v/hwh frequently appear on 
young cattle, especially on the neck, shou'ders, and head. They ore 
more often obser\*ed during the late winter and early spring, ulien 
the skin is in poor condition because of the low SLcnliring effect 
of winter sunlight and perhaps faulty nutrition «Iiich lowers the 
natural resistance of young cattle. It has been demonstrated that 
warts are caused by a filterable virus which may be transmitted 
from one animal to another and possibly to other species, including 
man. 

As a rule warts are a temporary condition which eventually dis- 
appears. However, their disappearance can be hastened by tiic daily 
application of Vaseline or castor oil, which favors their absorption 
Their absorption can also be accelerated and their spread to other 
cattle made less probable by the use of a vaccine consisting of finely 
ground fresh wart tissue suspended in a salt solution to which fonnahn 
has been added to destroy the virus. The feeding of Fowler’s solution 
tinder the direction of a vctcrinanao is recommended as an imiircct 
treatment to give tone to the skin. 

_ Ringworm. This skin condition is prevalent during tJie winter 
time when cattle may be rather closely confined. It is caused by a 
fungus and appears as circular patches of roughened, scal.v skin over 
the body but mainly about the head and neck and at the root of the 
tnil. Itching is a symptom easily observed since cuttle rub the 
effected areas, thus further spreading the condition to other parts of 
the body or to other cattle. Curr>’ combs and brushes can easily 
spread the condition through an entire show string of cattle; conse- 
quently the condition should receive immediate attention once it is 

obscr\’ed. 

Treatment for ringworm is simple, consisting of scrubbing the 
affected areas vigorously with soapy water followed by a daubing with 


121, A Ecvcrc ca5e of warts. (lTni%crsity 
of Illinois.) 
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FIG. 122. A severe case o{ ringworm- (University of Illinois.) 


iodine, lime sulfur, or prepared raedicants available from veterinarians. 
This treatment should be applied every 3 to 5 days until the condition 
is remedied Gloves should always be worn when working with cattle 
infected with ringworm because it is highly transmissible to man. 

Hardware Disease. This condition carries its descriptive name 
because it is caused when such objects as nails, pieces of baling wire, 
or parts of machinery are picked up by cattle, accidentally during 
eating or through curiosity, and swallowed into the reticulum or honey- 
comb, one of the rumen compartments. There the sharp edges or ends 
of the objects may puncture the stomach wall, passing into the 
pericardial cavity wlicre they may cause immediate death by injury 
to the heart, or cause an accumulatiou of fluids which eventually leads 
to death. Symptoms of the disease are a rapidly developing, un- 
thrifty condition, swelling in the brisket region, a sound of fluid 
movement in the heart and lung regions, and obvious pain when the 
animal moves about. Treatment is seldom successful and most cases 
are inoperable. However, when cases involving extremely valuable 
animals n-arrant tlie expense, objects which can be located by fluoro- 
scopic examination are sometimes surgically removable by entry 
through the paunch wall. 

Mineral deficiencies, especially of phosphorus, often are responsible 
for animals picking up metal objects. Correction of the deficiency 
and careful removal of all bits of wire, ot cetera, from paddocks and 
feed lots reduces the incidence of this problem. The use of magnetic 
metal arresters in feed mills removes a large part of the metal objects 
often responsible for the condition. 
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POISONOUS METALS AND PLANTS 


The sickness and death of cattle due to eating jioisunous plants and 
otlier harmful materials are of infrequent occurrence m tlie non-range 
areas. In these sections of the country the number of plants that are 
poisonous to livestock is small compared with the number found m 
tile range area. Also the feed supply is usually sufficient to cause 
animals to pass by poisonous plants, nearly all of which are quite 
unpalatable compared with good, wholesome forage. However, it 
occasionally happens, especially in early spring and during prolonged 
periods of dry weather, that pastures are so short and bare that cattle 
begin to eat any vegetation available, especially weeds and shrubs 
that are still green and succulent. 

The majority of poisonous plants are found principally in moist, 
shaded regions, especially in the areas near ponds and streams The 
forage of timbered and marshy pastures should be examined closely 
each year to see if there are plants there which arc poisonous to live- 
stock. If any are found, careful watch should be made to detect the 
first tendency of the cattle to eat them. 

Treatment of animals that have eaten poisonous plants should be 
prescribed by a veterinarian. Remedies given by mouth are often of 
little value in overcoming the toxic effect of poisons owing to the huge 
volume of the digestive tract in cattle and Uie great mass of stomach 
and intestine contents that must be reached by the drugs. “Reliance 
must be mainly on prevention and upon such remedies as will increase 
elimination. A laxative or purgative is always helpful and for this 
purpose Epsom salts may be given in pound doses, or raw linseed oil 


in doses of 1 or 2 pints.”* , 

Common Crowfoot. This is a common weedy wild flower of the 
buttercup family that is found in meadows and pastures. The juices 
of the plant are extremely acrid and cattle usually uill not eat it 
except in the early spring when first turned onto pasture Several 
varieties of crowfoot are found m the Central States; nearly all are 
more or less poisonous in the green state but harmless after being cut 
and dried. The stems, which vary greatly m height according 1 
species, are smooth, hollow, and very much branched. The flowers arc 
small with pale yellow petals surrounding a prominent seed 

Symptoms of crowfoot plant poisoning arc gastric entente, diarrlie. 


*£>wea«c 4 0 / Callle, U5DA. revi!«l edition. 1S42 
made of this excellent book m descnbmg the *9 mptoms 


Ex(cn.M\p UM* h-ia been 
produced by the poisonous 


plants which are listed. 
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with excretions of black, foul-smelling feces, together with nervous 
symptoms such as difficult respiration, slow chewing of cud, and jerky 
movements of ears and lips which are sometimes followed by convul- 
sions and death in a few hours. 

Ergot. Poison from ergot occurs chiefly during the winter and 
spring when considerable amounts of grain and cured roughages are 
being fed. Ergot affects the seeds of some plants, making them hard, 
black, somewhat curved in ^ape, and several times larger than 
natural. Of the grains, rye is most likely to be affected, while blue- 
grass, fescue, and redtop hays are highly susceptible to ergot. 

Ergotism in cattle is of two types, tlie spasmodic and the gangrenous. 
In the former type the symptoms are muscular trembling, convulsions, 
and delirium. Abortion is often brought about by this form of ergot 
poisoning. In the gangrenous type there is a mummification and 
sloughing off of the extremities such as cars, tail, feet, etc., through a 
degeneration of the small blood vessels supplying those parts. Treat- 
ment of animals with marked symptoms of ergotism is of little avail. 
Destruction is recommended except in the case of valuable breeding 
animals. 

Fern or Bracken. The common fern or bracken which grows in 
moist, shaded spots in woods and along streams often causes poisoning 
in cattle. The early symptoms are unsteady gait, loss of appetite, 
constipation, nervousness, and congestion of the eyes. Tliese symp- 
toms are followed by a spreading apart of the legs in an effort to 
maintain balance, extreme nervousness, and a general loss of muscular 
control. 

Jack-in-the-PuIpif or Indian Turnip. This is a plant of the arum 
family found growing in wooded areas. It is easily recognizable by 
its peculiar purple-striped, vase-shaped flowers with large erect sta- 
mens and pistils. The poisonous nature of this plant has been 
obser%'ed only recently and few data are available concerning the 
specific symptoms exhibited by cattle which have been poisoned from 
this source. However, there appear ample reasons for classifying it 
among the plants dangerous to cattle. 

Henbane and Jimson. These weeds, which belong to the night- 
shade family, are coarse, smooth-stemmed, ill-scented plants that in- 
habit neglected fields and waste places. They prefer a rich soil and 
are often found in old feed lots and in fields which have been heavily 
manured. Poisoning is most likely to occur when good grazing is 
scarce or when hungry feeder cattle are turned into infested lots upon 
their arrival at the farm. 

The common symptoms of ni^tshade poisoning are unsteady gait. 
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cramps, convulsions, and loss of consciousness. Respiration is difficult, 
and the pulse very rapid. Fortunately cattle seldom eat these weeds 
except when forced to do so by extreme hunger. 

Water Hemlock. This plant is one of the most deadly that may 
be eaten by cattle. The root is the harmful part, and losses are most 
severe during the early spring when the ground along streams is badly 
eroded by high water. Also, at this season the roots may be pulled 
up by cattle grazing the green tops of the plants. Symptoms of 
hemlock poisoning are intense nervousness, frothing at the mouth and 
nose, and violent convulsions Death frequently occurs withm an 
hour after the root of a single plant is eaten. 

White Snakeroot. White snakeroot is a rather large, coarse 
perennial weed which is found in many woodland pastures throughout 
the Central States. It can be identified rather easily by its leaves, 
“which are opposite each other, 3 to 5 inches long, broadly ovate, with 
sharply toothed, or serrated edges. Each leaf stalk has three main 


123, White snakeroot 
^Eupatorium UTiicaefolium). 
(Illinois Experiment Sta- 
tion.) 
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veins which extend from the base of the leaf and which give off many 
branches. These veins are prominent on the under surface. In the 
late summer the white Sowers of the plant appear as compound 
clusters having 8 to 30 flowers.”* 

Poisoning from white snakeroot occurs usually during the late sum- 
mer and autumn when pastures are dry and brown. Affected cattle 
show a peculiar trembling of the muscles, which accounts for the 
name “trembles,” applied to the disease in certain localities. This 
trembling is most pronounced after exercise and tends to disappear 
following rest. Constipation, general weakness, loss of weight, and 
incoordination of the voluntary muscles are associated with the 
disease 

Cows affected with snakeroot poisoning secrete the toxic principle 
of the plant in the milk. There is thus great danger that the disease 
may be transmitted to human beings, calves, and other animals that 
are fed nuik from cows running in pastures infested with snakeroot 
plants. 

Sorghum Poisoning. Under certain conditions growing sorghum 
becomes a dangerous feed for cattle because of its high content of 
hydrocyanic acid. Severe drought and frost appear to promote the 
formation of this poisonous material in sorghums, especially in the 
second growth that springs up after the main crop has been cut and 
shocked or harvested for silage. The grazing of sorghum stubble 
should be done with extreme caution so that the first signs of illness 
are detected and the animals removed from the field. Feeding the 
harvested fodder or silage causes no trouble, even in the case of 
frosted sorghum or sorghum badly fired from drought. Intravenous 
injections of sodium thiosulfate are used by veterinarians in treating 
the condition The consumption of considerable wild cherry foliage 
can cause the same poisoning. 

Lead Poisoning. Cattle appear to have a liking for paint, and 
numerous losses have occurred from their licking buildings and fences 
that are covered with a lead-containing paint. There have even been 
instances in which a single old paint bucket thrown on a rubbish pile 
has been responsible for the death of several valuable animals. Cattle 
have also been poisoned from eating silage from a silo that was filled 
before the lead paint on the inside walls was dry. The symptoms 
of lead poisoning are general dullness, convulsive movements of the 
limbs, champing of the jaws, and violent bellowing, followed by pro- 
longed stupor and death. Lead acts as a toxin which is particularly 
damaging to tlie kidneys, resulting in perforation of the glomeruli. 

* Illinois Circular 205. 
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Use of non-lead paints lias reduced the incidence of lead poisoning 
but when old lead paints ha’ e only been covered over by the new, 
safe kinds, access to the lead-containing paint is still possible If 
detected in its early stages, lead poisoning may he arrested by certain 
injections into the blood sticam which pment the lead from reaching 
the kidneys. Consultation with a veterinaiian is essential m the 
treatment of this condition. 
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Internal and external parasites of beef cattle are responsible for 
rather serious monetary losses in individual areas, and for smaller 
losses in almost all situations, unless preventive and control meas- 
ures are applied. Unfortunately, many of the losses are not very 
obvious and consequently do not seem to be of importance to many 
cattlemen. Undoubtedly the judicious use of insecticides is thp best 
investment a cattleman can make in terms of net return per unit of 
investment. 

The incidence of recognizable cases of harmful parasitism is difficult 
to assess. The Washington Experiment Station survey, discussed in 
Chapter 29, is the most comprehensive recent study of this problem. 
Figure 124 shows the percentage of farms and ranches which reported 
parasite problems. (The rank of each type of parasite is not neces- 
sarily the proper rank from the standpoint of monetary losses.) Note 
tliat screwworms are particularly important in the South, whereas 
lice and horaflies are important in all of the areas surveyed. When 
cattlemen were asked for their opinion of the most damaging parasites, 
they ranked licc, grubs, screw^vonus, and hornflies at the top, as shown 
in Figure 125. Diseases such as anaplasmosis and coccidiosis were 
included by many cattlemen because parasites are responsible for 
their transmission, as was mentioned in Chapter 29. 

The Washington survey revealed some Interesting information con- 
cerning the extent to which control measures were applied by cattle- 
men. The results, shown in Table 265, indicate that lice, hornfly, and 
grub control measures were applied by about 40 per cent or more of 
those answering the questionnaire. It is known by the author that 
screwworm control measures arc applied almost 100 per cent through- 
out the South and, further, tliat the use of control measures for in- 
testinal parasites has increased in the South in recent years. The 
recent development of systemic phosphates for grub control will re- 
ceive much attention in the near future in coping witii this problem. 
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Table 265 

Percentaob or CArriXiiEM Appltinq Beef Cattle 
Parasite Control Measures* 

Cattlemen Applying 
Control ^Icasurea 


Parasite (%) 


Lice 

52.7 

Hornfly 

41.2 

Grubs 

37.7 

Screwworm 

24.8 

Stable fly 

19.3 

Blowfly 

15.6 

Mites 

5.8 

Ringw orro 

S.2 

Gaatro'intostinal worms 

4.7 

Coccidiosis 

2.8 

Liver fluke 

2.5 

Anaplasmosis 

2.3 

Cattle tick fever 

1.3 

Lungworm 

08 

Bovine trichomoniaas 

0.4 

Othera 

2.5 


• Wasliington Experiment Station Bulletin 562, 1655. 
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Any discussion of control mensures for parasites is apt to he subject 
0 criticism or to change because develojiraents m this area of research 
are m an era of rajiid accomplishment For this reason, readers would 
do well to keep closelj’ in touch with the research work of entomol- 
ogists and parasitologists. This can easily be done by reading re- 
leases from extension specialists, experiment stations, and industrial 

organizations. 

Many jiarasitic infestations are geographic in nature and conse- 
Quently only a few recommendations concerning use of certain sprays, 
vermifuges, and so forth, arc applicable througliout the country. 


COMMON EXTERNAL PARASITES OF CATTLE 

Flies. The hornfly is the most damaging fly among those which are 
harmful in adult form. This lly feeds on the backs, necks, and at the 
base of the horns of cattle. Thousands may be found at one time on 
a single animal and since each fly feeds several times daily by sucking 
the blood, the afflicted animal experiences much annoyance and dis- 
turbance along with loss in vitality and poor performance due to loss 
of blood. Hornfliea may be almost eiiininated by spraying all cattle 
tlioroughly with a fly control spray at the beginning of the grazing 
season and about once a month throughout the summer. Spray made 
either the liquid or powder form of DDT is very effective against 
hornflies. 

Toxaphene sprays last somewhat longer but should not be used 
within 4 weeks of slaughter. The use of any typo of sprayer winch 
covers the entire body of the animal is recommended Expensive high- 
pressure sprayers are not essential for controlling hornflies. Oi - 
saturated back rubbers are effective in smaller farm herds Very 
efficient back rubbers can be made from strands of barbed wire and 
burlap bags and, of course, otlicrs can be bought tan equipment 
cupply houses. They should be saturated weekly with either j-per 
cent DDT, to.yaphene, or methoxychlor, mixed with diesel oil or fuel 
ctf (not crankcase or lubneating oil). . i ,i,,„ 

Sfable Flies. Stable /lies are much more difficult to control tha 
ere hornflies, since they appear to become resistant to many 5 

“utcrials after a few yeark This species of fly is most l™u 'esome 
ucound bams and feed lots, whera it breeds in wet eta", ■ 

'Pcilcd feed, and other kinds of filth. Stable 
teduced by frequently cleaning lots and sheds and by plowing 
•he manure or piling it at least a half mile from 

Spraying the legs of cattle with pyrethnns, at Jc^eis 
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by the nianufactiirers, controls stable 0ies. The same treatment is 
recommended for horseJU&s, which suck blood from the backs of cattle. 

Ox Warbles. The ox warble, or grub, is a serious cattle parasite 
in nearly all parts of the northern hemisphere. It has long been present 
in every state of the United States, although in many localities it is 
of little economic importance. The degree of infestation appears to 
vary from year to year even in highly infested areas. This variation 
leads to the belief that the grub population is affected by climatic 
conditions, particularly severe cold weather, since the pupa stage of 
the insect is spent in the ground. The heaviest infestations are found 
in the Southwest, and it is possible that most of the severe outbreaks 
of this parasite in the Com Belt originate principally with feeder cattle 
from that region. 

The adult fly, commonly known as the heel fly and somewhat re- 
sembling a small black bee, appears on the first hot days of summer. 
It proceeds to deposit clusters of eggs on the skin of the host, fastening 
them to the hairs about the feet and legs, especially to those just above 
the heel. Although the flies can neither bite nor sting, cattle show a 
natural dread of them and often run frantically from one end of the 
pasture to the other, holding their tails high in the air, attempting to 
escape. Yearlings are more likely to be attacked than calves, and 
calves more than adults. Since Um insects do not fly over water, 
cattle frequently protect themselves by retreating into ponds and 
streams. 

The larvae, which hatch in 4 to G days, immediately penetrate the 
skin at the base of the hairs to which they were attached. Tliey then 
proceed, by no well-defined route, to the region of the neck, where 
they gather about the esophagus. No plausible reason has as yet been 
advanced to explain why the grubs congregate near the esophagus. 
It was Once believed tliat tJ)e maggots gained entrance to the body of 
the liost througli the mouth and that they punctured the esophagus 
on their way to the back. This theory is now disproved and the 
presence of a few larvae in the gullet is thought to be wholly incidental. 
During winter, probably in February and March in the Corn Belt but 
as early as October in cattle from the South or Southwest, the larvae 
leave the neck region and migrate to the back, where they form the 
characteristic swellings beneath the skin. Here a hole is made through 
the hide, toward which the larva directs its posterior end. In this 
position the larva increases rapidly in size. The pus and mucus 
caused by its presence constitute the food material from which this 
growth is effected. During this time at least two metamorphoses are 
known to occur by means of which the larva becomes larger and 
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stouter. Finally, with the arrival of spring, the grub, now fully grown, 
works its way through tlie hole in the skm and falls to the ground, 
where it pupates previous to its transformation into a mature fly when 
it begins the cycle over again. 

The numerous holes made by grubs in the backs of cattle greatly 
essen the value of the hides, and the beef in the vicinity of the 
grubby lesions often is slimy and has a bad color Badly dara-igcd 
carcasses require extensive trimming in the valuable loin region Al- 
together the total economic loss to the country occasioned by tlie heel 
fly is estimated at nearly $100,000,000 a year. 

The recommended treatment is to spray or dust with rotenone, 
beginning when the grubs are well developed, repeating the spraying 
or dusting every 30 days. The initial treatments may begin as early 
as November in southern cattle but native cattle in the Middle West 
may not require attention until February. Cattle raised in the North- 
west, North, and Northeast seldom arc affected by grubs. Cattle 
shipped in from the areas where flies may overwinter arc affected the 
first winter but probably not thereafter. 

There is currently much interest in several new compounds for the 
control of grubs called systemic phosphates, among which “Trolcno’ 
and **Co-RaI*’ are the most common at present. Those two materials 
are used as a bolus and as a spray, respectively. The absorbed plios* 
phatic material apparently destroys the lai^'ae while circulating within 
the body and thus prevents the damaging effects in the backs of the 
Cattle. These compounds hold great promise because if all cattle arc 


• 124. A bide, badly 
‘ by ox warble lar- 

u encysted lan-a at 
(Livestock Con«:r>'a- 
Inc., Chicago, Illinois.) 
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effectively sprayed or dosed, the life cycle of the heel fly will be 
broken and reinfestation will be prevented. Unfortunately, not only 
is it impractical to spray some cattle, but wild animals such as deer 
also harbor the ox warble. 

Screwworms. Screwworms are the maggots of the fly Chrysomyia, 
sometimes confused with the greenish "blowfly,'' that is observed about 
dead animals and those suffering from neglected wounds during the 
summer months. These flies deposit their eggs in cuts, wounds, navels 
of newborn calves, and open sores, where they hatch within 2 or 3 
days into the so-called screwworm larvae. Tliesc maggots burrow 
deep into the surrounding flesh, greatly aggravating the seriousness 
of the sore. Freshly cut bom stubs, castration wounds, and neglected 
injuries are especially likely places of attack. Screw'worms are not 
especially troublesome in the Corn Belt, the Northeast, or the North- 
west. It is in the South and Southwest that they cause the greatest 
injurj'. 

Treatment for screwworms consists first in applying an antiseptic 
and fly repellent which prevents the deposit of eggs in the wound. 
“EQ335,’' which was developed by the United States Department of 
Agriculture, is the preparation now recommended for this purpose. 
The remedy contains 3 parts lindane, 35 parts pine oil, 42 parts mineral 
oil, 10 parts emulsifier, and 10 parts of a silica gelatin. “Smear 62“ 
is also a recommended remedy, but it deteriorates somewhat during 
storage. When applied to wounds with a brush, these compounds kill 
maggots deep within the wound, young maggots as they hatch from 
eggs, and flies attracted to the wound to feed and lay more eggs. 
Wounds should be watched carefully and re-treated at 7-day intervals 
until they arc healed. The prevalence of screwworm infestation may 
be reduced greatly by burning or burying deeply all animal carcasses, 
since they arc practically the only medium in which breeding occurs. 

Lice. Cattle are subject to throe species of lice: long- and short- 
nosed blue sucking lice, and the red biting louse. (Sec Figure 127.) 
Inasmuch as the biting lice feed principally on the particles of hair 
and dead skin, they arc not especially troublesome. The sucking lice, 
houever, cause the cattle much annoyance and, if numerous, sap 
large quantities of blood. Licc-infested cattle spend much time 
rubbing themselves against posts, trees, and so forth, in an effort to 
allay the intense itching. Frequently large patches of hair are worn 
off and the hide becomes hanl and calloused. 

Lice are most numerous during the late winter and spring. Cattle on 
pasture are seldom troubled with them. Treatment should be begun 
in the fall by dipping or thoroughlj’ spraying or wa-diing all cattle with 
a solution of any one of five compounds known as clilorinated hydro- 
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effectively sprayed or dosed, the life cycle of the heel fly will be 
broken and reinfestation will be prevented. Unfortunately, not only 
is it impractical to spray some cattle, but wild animals such as deer 
also harbor the ox warble. 

Screwworms. Screu'n'onns are the maggots of the fly Chryso7nyia, 
sometimes confused with the greenish “blowfly,” that is observed about 
dead animals and those suffering from neglected wounds during the 
summer months. These flies deposit their eggs in cuts, wounds, navels 
of newborn calves, and open sores, where they hatch within 2 or 3 
days into the so-called screwworm larvae. These maggots burrow 
deep into the surrounding flesh, greatly aggravating the seriousness 
of the sore. Freshly cut horn stubs, castration wounds, and neglected 
injuries are especially likely places of attack, Screwworms are not 
especially troublesome in the Com Belt, the Northeast, or the North- 
west. It is in the South and Southwest that they cause the greatest 
injury. 

Treatment for screwworms consists first in applying an antiseptic 
and fly repellent ukicli prevents the deposit of eggs in the wound. 
“EQ335,’’ which was developed by the United States Department of 
Agriculture, is the preparation now recommended for tliis purpose. 
The remedy contains 3 parts lindane, 35 parts pine oil, 42 parts mineral 
oil, 10 parts emulsifier, and 10 parts of a silica gelatin. “Smear 62” 
is also a recommended remedy, but it deteriorates somewhat during 
storage When applied to wounds with a brush, these compounds kill 
maggots deep within the wound, young maggots as they hatch from 
eggs, and flies attracted to the wound to feed and lay more eggs. 
Wounds should be watched carefully and re-treated at 7-day intervals 
until they are healed. The prevalence of screwworm infestation may 
be reduced greatly by burning or burying deeply all animal carcasses, 
since they are practically the only medium in which breeding occurs. 

lice. Cattle are subject to three species of lice; Jong- and sJiort- 
nosed blue sucking lice, and the red biting louse. (See Figure 127.) 
Inasmuch as the biting lice feed principally on the pai tides of hair 
and dead skm, they arc not especially troublesome. The sucking lice, 
however, cause the cattle much annoyance and, if numerous, sap 
large quantities of blood. Lice-infested cattle spend much time 
rubbing themselves against posts, trees, and so forth, in an effort to 
allay the intense itching. Frequently large patches of hair are worn 
off and the hide becomes hard and calloused. 

Lice are most numerous during the late winter and spring. Cattle on 
pasture are seldom troubled with them. Treatment should be begun 
in the fall by dipping or thorou^ly spraying or washing all cattle with 
a bolution of any one of five compounds known as chlorinated hydro- 
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carbons; DDT, BHC, lindane, toxaphene, or chlordane. DDT has 
been more thoroughly tested as a dip, and single dippings with sus- 
pensions containing 0.25 to 0.50 per cent of DDT have completely 
eradicated all kinds of lice. To be completely safe, a second dipping 
should be made within 15 or 16 days in order to kill those lice which 
may have hatched after the first dipping. The five compounds men- 
tioned above should not be used on producing dairy cows or cattle that 
are to be slaughtered within 30 days because of the hazard to human 
health. Rotenone dips and sprays should be used in the unsafe situa- 
tions just mentioned. 

Treating cattle against lice is difficult during cold weather, 
inasmuch as spraying or dipping may cause colds and pneumonia. 
If numbers are small, dipping is also not practical and other treatment 
methods must be used Dusting with rotenone, pyrethrum, or the 
powder form of any of the five chlorinated hydrocarbons recommended 
above as dips effectively controls lice. Dusting powders can be eco- 
nomically prepared by thoroughly mixing 1 part, by weight, of finely 
ground active ingredient with 9 to 10 parts of very fine, wettable 
sulfur. Other suitable diluents or carriers are talc and kaolin. Spot- 
dusting of the affected areas on a few cattle generally does not solve 
the louse problem because the lice simply move to non-treated areas 
or to other cattle. To be effective the treatment should be applied to 
all cattle in a herd or drove. 

Mange op Itch, Mange of cattle is caused by small mites which 
attack the skin, causing it to become thickened, covered with crusts, 
and devoid of hair. As a rule, the rump is the part of the body most 
likely to be affected, although the back and shoulders may also be 
included. In many respects mange of cattle resembles the disease 
known as “scab” in sbeep, although it is by no means regarded as 
being so serious Treatment consists in liberal applications of a solu- 
tion of lime-sulfur or a nicotine dip. In mild cases when only a small 
portion of the body is affected, an ointment made of flowers of sulfur 
and lard often effects a cure. 

Internal Porasites. The situation witli regard to the incidence of 
stomach and intestinal worms in beef cattle is not clear-cut at the 
present time. Research has shoim that cattle are hosts to many 
species of wonus, and parasitologists say they can find worm eggs 
in nearly every sample of feces examined under the microscope. The 
problem is that differentiation between the harmful and harmless 
types on the basis of fecal examination alone is extremely difficult- 
in fact, almost impossible — ^with presently available methods. 

The damage or losses incurred due to internal parasite infestation 
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are as difficult to assess as is the degree of infestation or the type of 
worms present. Few death losses occur; rather, the losses arc in terms 
of slower gains on pasture or in the feed lot, digestive disturbances 
which reduce efficiency of feed conversion, or lighter calf weaning 
weights due to reduced miJk flow in the mother cows. In general, 
internal parasite damage is higher in areas of high rainfall such as the 
coastal regions, but other areas such as irrigated pastures or well- 
watered pastures in the mountain ranges may be just as hard hit. 

Symptoms of severe infestation with intcnial parasites are diarrhea, 
anemia, poor perfonnance in general, and lowered resistance to disease. 
Swellings under tlie jaw are generally seen in extremely llea^’y infesta- 
tions, and death may result in younger animals if the situation is not 
alleviated. Worm eggs are expelled in the feces of infested cattle, 
after which the resulting lar\'ae contaminate the grass, making possible 
the spread of the infestation to clean cattle. 

Phenothiazine, consumed daily at the low level of 1.5 to 2.0 grams, 
aids in controlling internal parasites. Such constant low levels of 
consumption can be maintained by mixing salt or a mineral mixture 
and phenothiazine in the ratio of 10; 1 and feeding it free-clioicc. For 
treatment of heavily infested cattle, the oral administration of 20 
grams per hundred pounds of body weight, but not over 70 or 80 grams 
total, as a bolus, capsule, or drench is fccommcnded. Mixing the 
phenothiazine in the feed is not so successful bec.nusc it is unpalatable 
and because each animal might not get the correct dosage. The day 
following such treatment the urine is quite red in color but this is no 
cause for alarm. 

MISCELLANEOUS PARASITIC DISEASES 

TrichomonFdsis. Tnchoinonhisis is a venereal disease of cattle 
caused by an amoeba-like organism which infects tlie reproductive 
tract of both cows and \>nlls. A vctcrinaTian may diap^osc the disvase 
from the presence of the flagellate organisms in vaginal or ceiwieal 
smears examined under a low-power wicroacope. The organism is more 
difficult to obtain from tbe sheath of the bull; consequently his infec- 
tion is more readily confirmed by mating him with a virgin heifer and 
checking her uterine and cendcal sincars for the organism at her next 
heat jK'riod. 

Infection of cows results in a mild inflammation of tlie vagina and 
uterus with an accompanying discharge which a-duces tlic Iikclihoo*! 
of conception, or which may cause abortion, csjiccially during the 
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second to fourth montli of gestation. Frequently, however, the dead, 
macerated fetus remains in the uterus, which becomes filled with a 
thin, grayish-white, almost odorless fluid. When this condition occurs 
the cow seldom exhibits any symptoms of illness except that she fails 
to show the usual signs of approaching parturition. Should abortion 
occur, she may come in heat within a few days, which fact is a basis 
for distinguishing this type of abortion from that caused by the 
brucellosis bacillus. 

Bulls infected with trichomoniasis frequently show no visible signs 
of the disease, although usually there is a mild inflammation of the 
prepuce and penis during the early stages. The disease is often 
transitory in cows but it usually is chronic in bulls, which reinfect the 
cows each time they are bred. If infected bulls are sold for slaughter 
and breeding operations discontinued for at least 3 months, the disease 
usually disappears from the herd. 

Vibrionle Abortion. This is an infectious type of abortion caused 
by a small, comma-shaped protozoan that attacks the capillaries of 
the maternal and fetal placentae, interfering with the nutrition of the 
fetus and thereby causing its death and expulsion. This type of 
abortion differs from brucellosis in that it tends to be more prevalent 
in older cows than in young cows and heifers and often causes abor- 
tions through throe or four successive pregnancies in contrast with 
the immunity frequently acquired after one or two abortions from 
brucellosis. Another difference usually noted between the two diseases 
is that the fetus is more or less decomposed wlien the abortion has been 
caused by vibrio organisms. However, the only certain method of 
diagnosing the disease is to identify the vibrio under the microscope. 
The organism usually can be found in cultures made from the liver, 
stomach contents, and heart blood of the aborted fetus, but especially 
in cultures made from the kidneys. The disease also may be diagnosed 
by an agglutination test similar to that used in diagnosing brucellosis. 

Vibrionic abortion of cattle is comparatively rare in the United 
Slates and has been reported in only a few areas. It is, however, ratlier 
common in sheep and frequently is tlic cause of large numbers of dead 
lambs. Xo effective treatment for the disease is known. Control 
mcaaures, therefore, consist in the isolation of all suspected cows, 
pending the completion of microscopic and agglutination tests, and 
their sale for slauglitcr if the findings am ixisitive. 
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Table 2 


Composition of Calciiim and /’iiospiiohi's 


Alineral Supplement 

Calcium 

i’husphorus 

Fluonne 


% 

gm./Ib. 


giiL/lb. 

‘o 

Bone meal, raw, feeding 

22.7 

103 

JO. I 

40 

0 030 

Bone meal, epectal steamed 

28.7 

130 

13.9 

03 


Bono meal, steamed 
Defluoriauted piiosphatu 

30.0 

130 

139 

03 

0037 

pock at 

Defluorinated phosphate 

21.0 

95 

9.0 

41 

0 150 nr less 

rock &t 

20.0 

132 

13.0 

59 

0150 

Dciluorinatcd superphosphate 

23.3 

I2S 

12.3 

50 

0.150 

Cieolcium phosphate 

205 

120 

20.5 

93 

0050 

Disodium phosphate 
Limestone (high calcium) 

3S.3 

174 

8.0 

39 


Monocalcium phosphate 

lao 

72 

24 0 

ItXJ 

0 050 

^fonosodium pha<phate 

Oyster shell flour 

30.9 

107 


102 


f?j)ent Ixinc hlock 

22.0 

100 

13.1 

59 



• Sulricnl Itojuire/wnti a/ t’wIMr, rc%u<<-U 1U.>S, NaUoiiaJ nr.><arr)i {'.»iuiri} 
t Ik-caujw of Jhc linutcii numliT of proilurUi on tlip niartrl, fisun-ji orr Rjirn for 
two tjina of dtfluonnatwJ r«»ck wliirli aro Iwm* prwlun'd for luri>t(jck Moling 
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BEEF CAHLE 


Table 3 

Estimated Carotene Content of Feeds in Relation to Appearance 
AND Methods op Conservation* 


Feedstuff Carotene 


(mg./lb.) 

Fresh green legumes and grasses, immature 15 to 40 

Dehydrated alfalfa meal, fresh, dehydrated without field curing, very 
bngbt green (-olort 110 to 135 

Dehydrated alfalfa meal after considerable time in storage, bright 
green color 50 to TO 

Alfolfu leaf meal, bright green color 60 to 80 

Legume hays, including alfalfa, very quickly cured with mimmum 
sun exposun;, bright green color, leMy 35 to 40 

Legume hays, including alfalfa, good green color, leafy 18 to 27 

Legume hays, including alfalfa, partly bleached, mt^crale amount 
of green color 0 to 14 

Legume hays including alfalfa, badly bleached or discolored, traces 
of grecu color 4 to 8 

• Non-legume hays, including timothy, (.ercal, and prairie hay'S, ucU 

cured, good green color 0 to 14 

Noii-Icgume hays, average quality, bleached, some green color 4 to 8 

Ixgumo silage 20 to 30 

Grwn Mlagc 5 to 20 

Cora and torghum silages, medium to good green color 2 to 10 

Grains, null fc?«L*, protein concentrates, and byproduct conrentrates, 
except yellon com and its byproducts O.Ol to 0.2 


* \iilrttnl llcqutremenla oj lice/ CaUle, revised 1053, National Research Council 
(table prepared i>y Uie late 11. R, Guilt>crt, Davis, California), 
t Green color is not uniformly iodicative of high coroteno content. 
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Table 4 

Bused Associations 

American Angus Breeders’ Association; 3201 Frederick Boulevard; St. Joseph, 
Missouri; Frank Richards, secretary. 

American Belted Galloway Cattle Breeders’ Association; South Fork, Missouri; 
Charles C. Wells, secretary. 

American Brahman Breeders Association; 4815 Gulf Freeway, Houston 23, Texas; 
Mrs. Margaret Sunday Watkin^ recording secretary 

American Charbray Breeders Association; 475 Texas National Bank Building; 
ilouaton, Texas; Mrs. Quinta Arrigo, secretary. 

American Devon Cattle Club; 704 Suffieid Street, Agawam, Massachusetts; Kenneth 
Hinshaw, secretary. 

American Galloway Breeders' Association; South Fork, Missouri; Charles C Wells, 
secretary, 

American Hereford Association; Hereford Drive, Kansas City 5, Missouri; Paul 
SwaSar, secretary. 

American International Charolais Association; 437 Texas National Bank Building, 
Houston, Texas; Mrs. Edna McIntyre, recording secretary. 

American Milking Shorthorn Sodety; 313 South Glenstone, Springfield, Missouri; 
W. B. Dixon, secretary. 

American Polled Hereford Association; Mason Building, 1110 Grand Avenue, 
TCansftg City 6, Missouri; Don W. Chittenden, secretary. 

American Red Danish Cattle ^\ssocisUon; Marlette, Michigan; Mrs. Harry Pronse, 
secretary. 

International Brangus Breeders Association; 646 Livestock Exchange Budding, 
Kansas City 2, Missouri; Jesse L. Dowdy, executive secretary. 

American Shorthorn Breeders' y\ssodation; 009 Livestock Exchange Building, 
Omaha 7, Nebraska, Kenneth R. Folk, secretary. 

National Polled Cattle Club; Nicollet, Minnesota; Walter Schults. 

Polled Shorthorn Society; Livestock Excliange Budding, Omaha 7, Nebraska, 
Kenneth R. Fulk, secretary. 

Red Poll Cattle Club of /Vmerica; 3275 Ifoldtego Street; Lincoln 3, Nebraska, 
Wendell H. Severin, secretary. 
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Abomasum: capacity, 128, riuiLlion, 123 
Abortion, 06 

Abortion, contagious See Brucello- 
sis 

Abortion, vibrionic, 650 
Acetic acid, in ruminant digestion, 128 
Acetonemia, incidence, 615 
Acids, amino. See Ammo acids 
Acids, fatty. See Fatty acids 
Aclinonij/cc» neerophorus, 631 
Actinomycosis, 629 
Activity, effect of pregmancy on, 275 
Advertising, kinds used by puicbred 
breeders, 540 

Afterbirth: expulsion, 120; letcDlion, 
12(K121, 612. See aUo Fetal mem- 
branes; Placenta 

Age: and economy of gams, 261-263; 
and length of feeding period, 263 , and 
quality of feeds used, 266, and total 
gain required to finish, 264; and 
utilization of pastuie, 267; effect on 
cow pioductivity, 75, 76; effect on 
feed consumption, 132; effect on feed- 
ing and management methods, 267; 
effect on rate of gam, 260; for bleed- 
ing of heifers, 99; m finishing pro- 
gram, 260-269; in selecting bulls, 67; 
m selecting foundation stock, 65-67 
Alfalfa: and rumen microflora activity, 
130; as silage, 415; as summer pas- 
ture, 147, 149, 151; as temporary pas- 
ture, 151; effect of method of har- 
vesting and storage on cost, 562; 
stage to cut for silage, 440 
Alfalfa hay: as dry roughage, 400-401; 
as protein source, 354; compared 
with clover, 400, 402; frequency of 
cutting, 403 


Alfalfa meal as phosphorus source, 
3S6; as protein concentrate, 3S6 
Alkali disease, incidence, 615 
Allantoic fluid, 117 
Allantois, lOS during parturition, 117 
Alsike clover hay, 403 
Amides, m nimmant nutiition, 129 
Ammo acids m ruminant nutrition. 

129, synthesis of, 131 
Ammonia os end-pioduct of rumen 
digestion. 131 , as protein supplement, 
3S5 

Ammonium salts, m ruminant nutrition, 
129 

Ammon, JOS 
Amniotic fluid, 109, 117 
Anaerobic bacteria, m silage making. 
416 

Annplasmosis, 61, 640 control, 642; 
incidence, 641, 642, symptoms and 
treatment, 616-617 
Anasarca, 142 
Anemia, 615 

Angus cattle, 15 bulls for biecilmg 
yearling heifers. 99, calf ciop ami 
weaning weight lecords, 57; ciov— 
breds, 58, 59, in hot tlimalcs 160, 
stales leading m production, 21 
Anthrax. 61 cause and sjTuptoms, 617- 
618, incidence, 612 

Antibiotics: as bloat preventive. 463. 
464; as ration additives, 499, SOI, 502, 
com'bmed with hormones as ration 
additives. 501. 502, 5(M-505: for treat- 
ing diarrhea, 627. for treating shiji- 
pmg- fever. 625; m commercial sup- 
plements, 3S7 

Appalachian icgion, beef production m. 
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Apparent slaughter merit, effect of 
pregnancy on, 275 

Appetite; effect of pregnancy on, 275; 
effect of protein concentrate on, 361; 
loss, S70 

Arizona- beef fattening, 19; commercial 
feed yards, 256 ; finishing program, 10 
Arkansas, as source of feeder cattle. 216 
Arsenic, as appetite stimulant, 504 
Arteries, umbihcal, 110 
Artificial breeding. See Artificial insem* 
ination 

Artificial insemination : 102, 105-106, 
107, optimum time for, 96; use of 
performance-tested bulls in. 105 
ArtiBciai rumen, 127 
Atlas sorgo, as silage, 443 
Auctions- as source of purebred cattle. 
529; commission charges, 603; of 
feeder cattle, 218; prices of purebred 
cattle, 539 

Auction selling, importance in South, 
593 

Auger bunks, 583 

Aureomyem- as ration additive, 499, 
501, 502, for preventing shipping 
fever, 525 

Baby-beef program, 11-12; calving sea- 
son, 511 ; kind of animals to use, 510; 
operation, 510-516 

Bacteria, m protein synthesis, 128; in 
ruminant digestion, 128-129. Sec also 
Bumcn microflora 

Bacteria, buljnc acid-producmg; id 
silage making, 416 

Bactena, mtnfymg: in manuie, 45, 46 
Bang's disease. See Bruceiioais 
Barley; as cause of bloat, 330; composi- 
tion, 335; for breeding cattle, 336; for 
finislung cattle, 334-336, 337; in win- 
ter rations, 202; preparation for feed, 
555 

Barley straw; os dry roughage, 411; as 
winter feed, 192 
Bames dchomcr, 171, 173 
Bams: for purebred herds, 5S0; for vin- 
tcring cattle, 182 

B-complex vitamins, 143: s>’ntbcsis, 129, 
143. See also Vitamin Bi: 
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Bedding: amount required, 45; charac- 
teristics of common types, 44 
Beef; consumer acceptance, 12; in- 
creased consumption, 37; percentage 
composition of supply by grade, 281 
Beef cattle: energy requirements, 133; 

nutrient requirements, 131—145 
Beef cattle cycle. See Cattle cycle 
Beef consumption, effect on cattle 
prices, 26 

Beef production, areas, 16-23 
Beef production progiams, types, 3-16 
Beef tallow, for finishing cattle, 349 
Beet type, m feeder steers, 287—289 
Beet pulp, for finishing cattle, 34, 339 
Beet pulp, dned mohtyses, 339, 341 
Beet pulp, wet, 453 
Beets, stock, 345 . 

Beet tops, 422 

Bermuda grass: as summer pasture, 
147; as winter feed, 191 , 

BHC, 648 

Birth weight: factors influencing, 76; 

bentability, 74, 76 
Biuret, 385 

Blackleg; death losses, 611; incidence^ 
612; symptoms and prevention, 618 
Blackcitrap. Molasses 
Bleeding: treatment in dehorning, 173 
Bloat, 462-465; from frozen legume 
forage, 151, 158; from legume pas- 
tures, 460, 462; ground ear corn and 
control of, 461; in barley-fed cattle, 
336; prevention, 463; treatment, 463- 
465. iSee also Bloat, feedlot; Bloat, 
pasture 

Bloat, feedlot: in barley-fed cattle, 336; 
incidence, 462, 614-615. See also 
Bloat 

Bloat, pasture; incidence, 614, 615. See 
ol»o Bloat 

Blood, clotting of, 143 
Blowfly, 646: control, 642; incidence, 
641, 642 

Bluegrass: os summer pasture, 147, 151; 

for wintering cows, 201 
Blnegrass hay, as source of ergot poi- 
soning. C30 

Blucsicm grass: as summer posture, 
147; for summer feeding, 460 
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Bolus, 305 

Bomb calorimeter, 134 
Bracken, poisoning from, 038 
Brahman cattle, 23. 56; adaptability of, 
23, 131, 160; carca.sa quahi3’ of cftx»s- 
breds, 60; croaabreds, 23, 69. 60; m 
fat-calf program, 13; slates Ir-xiing m 

production, 21 

Bran, iiheat: as feed for breeding ani- 
mals, 380; as protein concentrate. 3G6, 
380-381 

Breed, choice of; for commercial herd, 
50; in purebred program, 523 
Breed, related to calf crop and weaning 
weight, 57 

Breed a.ssociation.s, addresses, COl 
Breed improvement, methods, 73-7-1 
Breeding cattle; barley .as feed for, 330. 
corn as feed for, 325; oats as fee<l for, 
331; typo preferred in fat-calf pro- 
gram, 517-SlS; wheat bran as fwsi 
for, 3S0; winter rations for. lSO-201 
Breeding chute, 100 
Brcctling crate, 589 

Bricdiiig season, 99 in puribml pro- 
gram, 530 

Breoilmg stocks, 5S9 

Brewera' grains, 331 

Brisket disease, 012 

British breetls, 5fl‘ cra-tsbmH, 59. CO 

Broad lig;inicnt. 92. 93 

Broaio gniss: ns sunmicr j».i*tiirc. 117. 

151; fur sumtiu r ftHiling, ICO 
Brown bwiis rnUh’. for rwiimwrrni 
herd, 70 

liruc* tla aUuTtu*,QVi 
Brucelltt'Ls CO: nrcmlit«’<l hint*. C20; 
ami rruincd nftt ihirtli. 120. «■»“***. 
symptoms, prorntion. 019-C20, 629. 
confuMxl with li plo-piris'is, C22. con* 
ftw-tl with trtchomuni.w*. CW. ww"!- 
diner, 612, 013; ti-sls, 019, »»ccia». 
tioo, 01 

BroisiDR, economic lowrt from. COl. COJ 
llruth nnioval: and incrcasoJ l*ccf pro- 
ductiua by sUIrs, 155; nicihwU. 151 
UiJTjIo erwAS. as mininff partatt*. H* 
Bmkbc^^* and cimpimot for pu:iUr»l 
hrrd.. 510. for wiotrnng ratik. I.'O- 
ISI. tnirstmral to. 51 


Bulk- effect on fcid muke, 123, offtet 
on rjT.rn raicrcflorA, 130; ja niT.i- 
nirt rilirns. 130 
Bulldog dwarf, So 

Buil-iow ratio, iCci-t on length cf call- 
ing period, 107 

BulU age as fvtor ,a •■tlt-Ur.g G7. 
condilionmg. 203, iii.inagt;i.riu of m 
purebred progr.im, S.'U. r.tnibir n- 
quircJ, 105-107, pcfiial*.gp fiJ and 
sLiughterrJ, 2C9. 270, i'togiliv lr-l.nj;. 
67, «-lcctlon. for lo.-iimtrcul herd. 
G3-61, sexual artivily .and > ila.min V. 
142, bourcis, CS, stcrilitv and exus- 
•ne copulation. 101, trimming fret, 
5S3, winter inaa-ngcmcnt 1S2. 292— 
203 

Bulls, .\iigu.i for brudiBg narl.QK 
iM-ifcw. 99 

HulK |wrforin.iDce*tr'«l«l. 105 
Bulb s.de fii-diug of. 523 
Bulls. «imghlcr maikn rUv-t* An<l 
p.uh 1 283 
Bull stofk«. 5.VS 

Bulk twiK>iar-otJ u-<> m iirtoiu.K. 106 
Bulk >«sfling u*e in brifxlifig, ICB 
Bunk.f -ila«. 123 filling. 115. scipisr 
lOKMS, 117 

Bunks, huffliat* m rummrrruJ fml 
yanls. 355 
Bimluxo. 170. 177 

lluixrtr ami, in ruiuiiunl diftt .tuia Hi 
iliiyms at bf^hr latlJr siK tu.M. SIS. 
durst from draJi r. 2I1. ‘I.rnl him 
ownrr 217, bu fim».‘.ir.fi j rotrai:.* 

2j> 0. f'*r ►uii.mrr frolisx. 159. frusii 
turn 2I>«. 2JI. of i utr- 
biol cattle. 52'>-2Md. ‘d ‘ii-lrf* *-vl 
bWrr^ 215. 317-219 
|l)-pro>larU, ttop m r*ii> r*l*- c.» 51 

Calcium 155. 156 a:.! 1> r*- 

.jmiimcot. 113. »»iu* '•> ; h'.-; h iiw* 

156 

Calfu-m dcicuscT irE-Ji.o.t. U4 
<*al.:u.-a «.; { :r=.*V.s. 

(tv.,> ieU;M to J». -»»*' 

131. iiic ^ 

155 
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Calfhood vaccinatioa, 179 
Calf scouis: death losses from, 611; in- 
cidence, 612, 613. See also Diairhea; 
White scours 

California beef fattening m, 19; com- 
meicial feed yards m, 255. 256-258; 
finishmg program in, 10 
Calories, 134 

Calves and use of rotation cropping 
systems, 489-490; as Stocker cattle, 
207; caie of new-born, 118-120; de- 
horning, 170, grain mtions for, 523; 
peiformance on various pastures, 150; 
response to stilbestrol, 494; silage as 
feed for, 429, 438; special problems in 
finishing, 266; stilbesliol and Icrra- 
mycin la creep rations foi, 524, 525; 
time needed to feed to pi tine giade, 
264 ; total gam required to finisli, 265 ; 
Use of roughage in fiaislting program, 
207 , use of silage m finishing program, 
266, wintei management of, 181, 182 
Calves, baby-beef, 510 
Calves, creep-feeding of, 157 •. m fat-calf 
piogiam, 521-525, on pasture. 164- 
167 . on purebred program, 531 
Calves, crossbred compaied with pure- 
bieds, 53 

Calves, fall advantages of, 101 
Calves, heifer vaccination for Brucel- 
losis, 619, winter breeding of, 203 
Calves, home-bred' methods of devel- 
oping, 511-513 

Calves, purebred, compared with cross- 
breds, 58 

Calves, slaughter, 510 market classes 
and grades, 283 

Calves, spring advantages of, 100 
C.ilves, weanling feeding of si)age to, 
236 

Calves, weanling heifer, os foundation 
stock. 06, 69 

Calving effect of season on, 100-102; m 
baby-beef program, 511, in fal-ealf 
program. 518 

Calving date- determination of, 114 
Cancer eye cause and treatment, 632; 
incidence, 612 

Cancer-eye susceptibility, lientabihty, 
74, S2 


Canneiy refuse, 34; as silage, 422, 452 
Capital, outlay of; m beef enterprise, 
37 

Carbohydrate, utibzation, 129 
Carbonaceous concentrates, 315; in fin- 
ishing rations, 252, 315— 349; in winter- 
ing rations, 202. See also Concen- 
trates 

Caibonaceous roughages, 392 ; in winter 
rations, 201. See also Roughage 
Carbon dioxide, as end product of 
rumen digestion, 131 
Carcass grade: elements of, 80; heiita- 
bihty, 74, 81 ; m relation to slaughter 
grade, 283, 291, 292 

Caicass quality: effect of piegnancy on, 
275, 276; effect of stilbestrol on, 497, 
500; of Brahman crossbreds, 60; of 
Silage-fed cattle, 435 
Caioteoe’ added to cottonseed meal, 
375; as vitamin A precursor, 141; 
deficiency of in native hays, 191; 
estimated content of, in common 
feeds, 660; in gram sorghums, 329; in 
slotcd corn, 317 

Carrying capacity, of vaiious pastures, 
152-154, 158 

Castiation: after-treatment, 175; ef- 
fects of. 173; methods, 174-177; opti- 
mum age for, 174 
Castration pmceis. See Burdizzo 
Cattle bams, 578 

Cattle cycle, 25-26: evolution of, 25; 
factors that disturb, 26; in predicting 
cattle prices, 26 
Cattle hce, types, 646-647 
Cattle numbers; cycles, 25; mcrease, 24 
Cattle sheds, 57S 

Cattle shows, age classifications, 530 
Cattle slaughter, total numbeis and 
composition, 269 
Cattle stocks, 588 
Cattle tick fever, control, 642 
“Catthng down” com, 546 
Cellulose, digestion of, 392 
Central markets, 594 
Ceieat straws, as dry roughage, 410-411 
Cervix, 92, 93 
Chaffed hay, 560-563 
Charbon. See Anibrax 
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shelled com, 552-554; feeding, 549, 
550, 551-552 

Com Belt: baby-beef program, 11, 12; 
commercial cow herds, 6; cow and 
calf program, 20; feeder cattle auc- 
tions, 218; finishing progiam, 9, 10; 
pastures, 30, 31; percentage of calves 
raised, 126; place in cattle-finishing 
industry, 246, 259 ; purebred cattle, 16, 
20, roughage supply, 28; Stocker 
cattle, 9; temporary pastures, 149; 
terminal markets, 593; tjTies of beef 
production, 19-21 , use of silage, 415; 
use of stalk fields in stocker rations, 
239; winter feeding of corn stalks, 194 
Cora cobs: as bedding, 45; as diy 
roughage, 412, 413; as winter feed, 
199; m stocker rations, 239 
Cora oil, for finishing cattle, 349 
Cora silage ' amounts to feed at differ- 
ent stages of feeding period, 427 ; as 
principal component of finishing ra- 
tion, 439-440; as winter feed. 196; 
compared with legume silage and 
legume hay, 443, compared with sor- 
ghum silage, 443; com yield m rela- 
tion to feeding value, 440-141, 442; 
from frosted com, 442, optimum 
stage for making, 439 
Corn stalk fields, as winter feed, 194- 
196 

Cora stalks, as bedding, 44, 45 
Corn stover: as dry roughage, 410; as 
silage, 196; as winter feed, 193-194; 
ID stocker rations, 239 
Com substitutes: cottonseed, 365; cot- 
tonseed meal, 374 , soybean oil meal, 
365 

Corpus luteura, 94 
Corral, expansible, 585 
Conals, 5S4-58S 

Costs: as factor m selecting foundation 
stock, 67; of feed m relation to 
growth in stocker cattle, 244; of 
“laying-m” stockers and feeders, 222- 
223 ; of operating purebred herd, 540 
Cotton Belt- beef production, 22; com- 
mercial cow herds, 6 
Cottouaced: protein content, 373. See 
aUo Cottonseed meal 


Cottonseed cake, 373 
Cottonseed feeds, 374 
Cottonseed hulls, 34: as dry roughage, 
412, 414; as winter feed, 200; in 
stocker programs, 234, 239 
Cottonseed meal: as com substitute, 
374; as protein concentrate, 366, 372- 
376; as protein source, 354; forms, 
373; whole-pressed, 373. See aiso 
Cottonseed 

Cottonseed meal poisoning, 375 
Cotyledons. 109, 110, 120 
Cow, reproductive system, 90-94 
Cow and calf herd, commercial: 
methods of establishing, 69; selec- 
tion of bulls for, 63-64 
Cow and calf program, commeicial, 
3-7; advantages, 53-54; choice of 
breed for, 56; cost of calf in, 90; dis- 
advantages, 55, 56; factors for suc- 
cess, 7; growth in popularity, 53; in 
Corn Belt, 20; risk in, 54 
Cow herds, commercial, 4, 18, See also 
Cow and calf held, commercial; Cow 
and calf progiam, commercial 
Cowpeas, as silage, 415 
Cows: as feeder cattle, 276, 277-279; as 
foundation stock, 66, 69; care after 
weaning, ISO; care during pregnancy, 
114; cause of disposal, 77; concen- 
trates in winter rations for, 201 ; deter- 
mining feed capacity of, 186 ; distribu- 
tion in United States, 7; feeding of on 
fat-calf program, 519—521 ; for summer 
feeding, 459 ; gains on corn-stalk 
pastures, J95; gains on summer pas- 
ture, 156; increase m numbers, 24; 
management of for fall calving, 532; 
management of for spring calving, 
531 ; number per bull, 106 ; numbers m 
United Slates, by regions, 5, 24; per- 
centage fed and slaugliteied, 269, 270; 
sources of, 68; supplementary feeding, 
157; winter feeding, 184-202; winter 
gains of and calf weight, 185; wmter 
management, 181, 182 
Cours, commercial; silage os feed for, 
197 

Co%v8, dairy: for cuuiiucrcial herds, 70 
Cows, dr>': on summer pasture, 167 
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Cows, native : crossbred with Brahman, 
59, 60; for commercial herds, 70 
Cows, pregnant: optimum rale of gam, 
184 

Cows, slaughter: market classes and 
grades, 283 

Creep feeder, in purebred program 166 
Creen r.itions, for fat-calf program, 
522-525 

Cieep-feeding: in fat-ealf program, 521- 
525; on summer pasture, 157, 164- 
167; value of, 513-516 
Crossbred cattle: as feeders, 287-2S9; 

in fat-calf program, 12, 14 
Crossbreeding, 57-60 comparison of 
crossbred and purebied cahes, 58; 
effects of, 58, 59 
Crowfoot poisoning, 635 
Crude fiber, digestibility of, 130 
Crushed ear com, 549 
Cycle. See Cattle cycle 
Cyst, ovarian, 94 

Dairy-beef crosses, 12 
Dairy type, in feeder steers, 287-2S9 
DDT: for control of flies, 102; for con- 
trol of homflies, 643; for contiol of 
lice, 648 
Death risk, 35 
Deerflies, 146 
Deferred grazing, 482, 484 
Dehorner, Barnes, 171, 173 
Dehorning: after-effects of, 173; by 
electrical iron, 170; by saw, 172; by 
use of chemicals, 168-170; equipment, 
171-173; methods, 168-173; of older 
calves, 170; through heiedity, 168 
Denver, as source of feeder cah es, 280 
Diarrhea: from frozen legume forage, 

151, 158; from legume pastures, 460; 
from soybean products, 369; m vita- 
min A deficiency, 142; symptoms and 
treatment, 627 
Diarrhea, virus, 622 
Dicumerol, 143, 173 
Dieneatrol. 493 

Dicthylstilbestrol. See Stilbcstrol 
Digestible energy, as measure of energy 
value of feeds, 133, 134 
Digesthe sj'stem. ruminant, 127 


Dipping vats, 5S9 

Direct selling, importance m West, 593 
Disease' economic losses from, 611; 

in selection of breeding stock, 60 
Diseases, non-nut-itional, 611-613 
Diseases, nutritional, 611, 614-616 
Distillers' dried solubles, 3S2 
Distillers’ grams, as protein concentrate, 
381-383 

Dtessing percentage effect of preg- 
nancy on, 275; hentabihty, 74 
Diied milk, as substitute for nurse cows, 
535 

Dried rumen contents, as ration addi- 
tive, 503 

Drought and pasture management, 
157; and vitamin A deficiency, 142 
Drugs, as appetite stimulants, 604 
Dry loughages See Roughage, dry 
Dryers, com, 324 

Dry-lot feeding compared with sum- 
mer feeding, 456-459; giccn chop as 
supplement for, 468-471 
Dry-lot program, and manure conserva- 
tion, 47 

Diy-lol ration, in finishing program, 258 
Dual-purpose breeds, m fat-calf pro- 
gtum, 13, 517 
Dwarf carrier, tests, SG 
Dwarfism, 84-89. characteristics, 84; 
hentabihty, 84; maimer of inherit- 
ance, 86, 87; probability of inlienU 
ance. tests for carrier bulls, 88 

Eu buttons. 178 

Ear com. feeding of, 547-548 

Ear noUlimg. I“8 

Ear tick, 612 

East St Louis, as source of feeder 
cattle. 2S0 

Edema, m ntanun A deficiency, 142 
Eilcma, malignant, 179 
Elastrator. 177 

Energy deficiency of in catUe ratioas, 

134; mclho<l3 of mc...«uriDg, 133-134. 
requirement, 133-134 
Eniironmcnt. relationship to hercditj*. 

Enzjmes in nimtn. I2S; la stUgo 

making. 416 
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Epitheomia. See Caacer eye 
EQ335, for screwworm controi, 646 
Eqvupmeat- costs, 34; for {lehoraing, 
171-173; types aeeded for beef enter- 
prise, 34 

Ergot poisoning, 636 
Estradiol-progesterone, 498 
Estrogen, 94 

Estius, 92, 94, 95. and vitamin A defi- 
ciency. 142, duration, 96; effect of 
protem level on, 134; occurience dur- 
ing piegnancy, 96; recuirence, 96, 123; 
signs, 96, time interval, 95 
Europe, feeding of root crops, 199 
Exercise, in winter management of 
bulls. 203 

Fat, thickness' hentability, 74 
Fat-calf program, 12-14; creep-feeding 
of calves, 521-52S ; importance of cow 
milk pioductioD m, 78; operation, 
516-525, terramycin and sUlbestrol to 
ciccp lations, 524. 525 
Fat calves, marketing of, 13 
Fats as bloat preventive, 463, 464; in 
finishing rations, 348 
Fattening program. See Finishing pro- 
giam 

Fatty acids as end products of rumen 
digestion, 131; m ruminant digestion, 
128 

Feed- estimating amounts for finishing 
cattle, 299, 301 
Feed bunks. 581-383 
Feed consumption - by cattle of various 
ages, 297; effect of ago on. 265; fac- 
tors affecting, 132-133; of cattle on 
finishing rations, 296-301 
Feed conversion and rate of gam, 80; 

hentability, 73, 74, 80 
Feeder cattle, 207 . buy ing, 80. 215, 217— 
219, 291, 293-294; dcscnptive terms. 
260; tli.'cu.se and death loos, 222, 223; 
for fim&hmg program, 253; impor- 
tance of type, 234-290; “laid-in” cost, 
222-223; market classes and grades, 
209-215; nutrient requirements, 30^ 
303; soaeonality of prices, 216, selec- 
tion, 2S0; sources. 215, 2S0 
Feeder steers, fcctlloU for, 5S0 
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Feeders, fancy: for feeding to prime 
grade, 284 

Feeding, frequency of, 575 
Feeding, dry-lot : in Corn Belt, 20 
Feeding, free-choice, 572—574 
Feeding, summer; of calves, 20 
Feeding margin, 249, 251 
Feedlot gain, heritabihty, 74 
FeeiUots, 579-581 
Feedlots, mechanized, 10 
Feed-mixing equipment, 591 
Feeds: cooking, 558; cubing, 564; effect 
of various kinds on shrink, 600; esti- 
mated carotene content, 660; methods 
of pieparation, 545-569; pelleting, 
564-569 : percentage consumed, by 
classes of livestock, 32; source, 28. 
See also Feedstuffs 
Feeds, “predigested, " 564 
Feedstuffs: composition and digestible 
nutrient content, 652-65S. See also 
Feeds 

Feed supply, role in beef pioduction, 17 
Feed utilization, and phosphorus defi- 
ciency', 135 

Feed yards, commercial. See Commer- 
c-ial feed yaids 

Feet: care, 536; hentability of sound- 
ness, 82 

Fencehne bunks, 582 
Fern-s, poisonmg, 636 
Fcitilization: optimum time, 95; site, 
lOS 

Fertilizing elements, amount m manure, 
40-11 

Fejicue, as winter pasture, 200 
Fettuc hay, as source of ergot poison- 
ing, 636 

Fetal circulation, 109 
Fetal membranes, 108-111. Sec ako 
Afterbirth; Placenta 
Fetus, 108; position in uterus, 111, 116; 

posterior presentation, 118 
Fiber, 392 

Field cutters, for silage making, 4 15 
Field peas, used with oals for silage. 450 
Fill: as factor in marketing, 595, 599; 

effect on hhrink, 601, 603 
Final weight, hentability, 73, 74 
Financing costs, 223 
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Finishing cattle, on gra&3 alone, 471, 
473, 47G, 4SG 

Finishing induslrj’, important regions, 
246, 247 

Finishing program, 5-11: advantages, 
10, 248; capital invested in callle, 
207; determining age of rattle to 
feed, 26S; di«ad\ antages, 249; esti- 
mating feed rcfiiiiremrni*, 299, 301; 
fee<ler cattle, 253; full vs. ItmUcd 
gram rations, 303-014; getting rattle 
on feed, 302; gr.idc as fattor in select- 
ing feeders, 290; high-enprK.v foals 
Used, 293; kind of cattle to huy, 280. 
2S9; kind of tattle to feai. 233; 
itielhods of fcaling, 233; nuinbrni of 
cattle on feed, 217-24S; objectives, 
246, 205t pro/Jts, 219; rcasoa? for 
fuilute, 247; regions where practiced, 
9; riik, 11; #e.t of rattle as a factor, 
269-274 ; .special problems in f< ediag 
calves, 266; t^pes, 230. 232-239; 
typical ruliuns used, 23S: u»« of 
Itirrs, 267, vihra to market cattle. 
291 

•'misliing rations- com Mlago as prin- 
cipal i-uniponcni, 139-140; proiciti 
conevntrate vn, 362-363; w-vtUcwvt 
roughage. 397 
*i»tiit.i. niiiien. 127 
uKing rations, 534 
*lat, as >ciur< e of hns«'csl iiu’al, 370 
■he**. 589. Gt3-Gt0. c-outrcil. ICCH02 
'Jmt Hills- p-csluic*. 154; stixkrr c-attlr, 

9 

'loors. toncnic for conserving ma- 
nure. 40 — 17 . 4 .S 
'luontie. Ill 

'hionne toxint.v, 110-141, 613 
‘odder s've Mover 
•ollirlc. (4riiafi.nli. tl3. 91 
'ool-and-niuiilh ili»eaM’. «nuse .md pfi— 
vmlion. 020-031 

Wl rut cauK-s arwl U«ACm<nl 031, 
inruhiirr. 612. 613 
'omgr .'^e i’a^iuir 
uragr rru;**. »hfa lo Kar'e-i for 

Nbgr. 110 

DUl (o«>t •'^c FlWl »ol 

.Mandatiua .t«»k /actoc* i.i KSetliag. 
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60-6S; performance records in selec- 
tion of, 62 

Founder, symptoms and trc.ntincnt. 639- 
G3I 

4-H Club, beef breeding project, 15, 51. 
32S 

Fowler’s solution. 501 
Free-marlm. Ill 

Frciglit, as marketing co-'t, 223, GOO 
Frciglit rates, effect on Ixxf prodiirlion 
in West. IS 
Full f«>d, 252, 295-298 
Future FanHcrf of Amcnca. beef 
breeding jiroject. 15. 54, 528 

Gam, rate of: effect of oge on. 261-203 
Gaining abibly. hcTiUbility, 78-79 
Gas. as cod product of rumen cfigi siiuti, 
131 

G.astromirstioal uunus roulrol. Ct2, 
619; incidence. 012 Stc aUn Inicrual 

parn.siics 

Genital tract. 00. 93 
Cl orgia. row ami r.df lu nJ m, 55 
Gestation ' duration of. HI : • iTcrt of on 
grow ill of licifrpi. 9“ 

(•4-s|ation |x-ri«f, 99 
<»«v ttttrlv ws wvntct fccvl. 200. in 
stcH-ker ration*. 239 

GluUn fa-i)- m |>rutrin conrintrate, 
378-3&0 5'«c aUit Gliitin mial 
Gluten meal, os proliin cuna nirafc. 
360. 37S—350; iu< a prutrin Mjurre. 331 
.Sir obo Gluti n fci-d 
Cu.it'. inrulrnre, Ct3 
Coiti n>g« tv*, oa rali»n aiMitii >-*. 5U4 
Coujilotrupm. 91 
CiMsv pill pOL*unit)g. 370 
Graaban fuKirte. 93 9i 
Cr»Ir rtb'ct oa lime »n*i miuuisl 
fiw a given finvii. 291. 2-/4, lO •> Iiet- 
llig fisslrf slrrM, TjO 
Crading rulv lii»Si.fv, 210. uf •bii.ffi- 
Irf rattle 2S3 

CilasltUg. C'vecRairnt cd l»r<f ra/ra»«-«. 

2S3 

CraiLl.g. |s»rkr» iJ t>*»f 2 n1 

Cravn and 423 

126. «<iiualr4 rallb^ <41 

Al, it* Cifii'btag rallir rd i <r>av* 
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ages, 268; for pasture-fed steers, 465, 
466; full \s. limited ratioas m finish- 
ing program, 305-314; ground com- 
pared with rolled, 557-558; m calf 
rations, 523; m cattle feeding, 32; in 
finishing rations, 295; in stocker ra- 
tions, 240, ratio to roughage m fin- 
ishing rations, 393, rolled rompare<l 
iiith pelleted, 5SS, 559 
Gram-fed cattle, 205; shunkage of, 601 
Giam mixtures, for finishing cattle, 337— 
33S 

Grama grasses, as summer pasture, 147 
Glass- fed alone for finishing cattle, 
471, 473 , 476, 4S6; for stocker cattle, 
243 , gams made on, 475-476 ; in fin- 
ishing rations, 454-459 stage to cut 
for silage, 440 

Gross, dead as winter feed for cows. 
191; nuUitioail deficiencies of, 191; 
supplementation of, 192 
Gross cattle, 207 
Gross hay, 190 composition, 405 
Grass silage use of preservatives. 418- 
419. wilting method of making. 446 
Gro&s staggers, mcideocc, 615 
Grass steers, sources, 230 
Grasocs, Oii summer pasture. 147-156 
GriuiS'fed cattle. 295 shrinkage of, 
601 

Graiing season, length for vauous pas- 
turcs, 152-154 

Great Britain, feeding of loot crops 
199, 345-347 

Great L.ikcs region . beef production in, 
21 , as isourcc of stockers and fectlcrs 
221 

Great Plains region, commcrctnl cow 
herds m 4 

Green chop a* pa.vlurc supplement. 
158: for dr>--lot t,tccrs, 468-471; in 
finishing program, 10 
Green feed ration, in finishing program, 
258 

Green roughages, 303 See aUo 
Houghage 

Ground com, feedmg of. 549-551 
Ground hay, 560-563 
Gronih, clTccf of pregnancy on, 275 
Grubs. 614-4>16. controt, 640. 642. 645; 
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economic losses from, 640, 645; in- 
cidence, 641, 642 
Grimting disease, incidence, 612 
Gulf Coast legion: beef production in, 
22; burning of pastures, 156; choice of 
breed for, 56; commercial cow herds, 
6; feeding of dead grass, 191; salt as 
pasture supplement, 162 

Haircoat, effect of linseed meal on, 377 
Hand feeding, technique, 574-576 
Hand mating, 102: optimum time for, 96 
Haidwarc disease, 634: incidence, 612 
Harv'estore, 420, 581 
Hay: acieage harvested m Umted 
States, 399; as pasture supplement, 
158; cliaffing, 560-563; factors affect- 
ing quality, 407-409; fiber content, 
392; grinding, 569-563; m cattle feed- 
ing, 32; pelleting, 565-567 
Hay, alfalfa. See Alfalfa; Alfalfa hay 
Hay, clover. See Clover; Clover bay 
Hay, cowpea, 189; as protein source, 354 
Hay, glass, 190. for stocker cattle, 230 
Hay. Johnson grass, 406; in stocker ra- 
tions, 239 

Huy, legume. See Legume hay 
Hay, loguine-grass: as protein source, 
352; for stocker cattle, 233 
Hay, lespcdeza. See Lespedeza hay 
Hay. QiursJi, 190 

Hay, mixed: os feed for cows, 190 
Hay, native: nutritive deficiencies of, 
191 

Hay, non-legume, 404-406 
Hay, oat, 198 
ifiiy, ejst-ictch, tSS 

Hay, pnunc. 190, 191 ; in stacker rations, 
239 

Ha 5 % sojdiean, 189; as protein source, 
354 

Uay, Sudan: in stocker rations, 239 
Hay, (imothj-; ns dry roughage, 405; in 
avoiding shrink, 595; in stocker ra- 
tions. 239 

Hay. wlieafgrass, 190 

Hay crop silage, 444-4 47 ; feeding v aluc. 

147; making, 445 
Hay racks. 583-5S1 
UeadgAle, 172, 585, 5S0-5S7 
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Heat, as end product of rumeQ diges- 
tion, 131 

Heat. iSce Estrus 
Heel fly, 644 

Heiferettes, as feeder cattle, 254 
Heifers: age at which to breed, 97, 99; 
as feeder cattle, 254; compared with 
steers as feeder cattle, 269-277; cost 
and rate of gains, 270 ; effect of gesta- 
tion and lactation, 97; for summer 
feeding, 459; percentage fed and 
slaughtered, 269, 270; souices, 68, 
winter feeding, 184-202; mnter man- 
agement, ISI, 182 

Heifers, feeder: effect of pregnancy on, 
270, 272, 274-276 

Heifers, open: compared with spayed 
heifeis as feeder cattle, 276, 277 
Heifers, replacement, 56; for puiebred 
program, 532 

Heifers, sale : feeding of, 532 
Heifers, slaughter: market classes and 
grades, 283 

Heifers, spayed : as feeder cattle, 276 
Heifers, two-year-old ; on summer pas- 
ture, 1G7 

Heifers, yearling, os foundation stock, 
66, 69; breeding, 99; effect of preg- 
nancy on, 274; on green com, 242 
Hemorrhagic septicemia. See Shipping 
fever 

Henbane poisoning, 636 
Heredity, rclationaliip to eniironinent, 
71 

Hereford cattle: breeding of heifers, 99; 
calf crop and weaning weight reconis, 
57; color in relation to performance, 
62; color preference, 62, tiov>breds. 
58, 59; m fat-calf program, 14; m hot 
climates, ICO; states leading lo pro- 
duction, 21; susceptibility lo eye 
troubles, 632 

Hereford cattle, polled: stales leading 
m production, 21 
Henlability, 61, 72 
Heterosis, 53 
Bcxcstrol, 493, 502 
High Plains, flnialiiog program m, 10 
Holstcm cattle, for commercial hcnla, 70 
Hominy feed, 339 


Honeycomb. See Reticulum 
Hormones: as ration additives, 491— 
499; combined with antibiotics as 
ration additives, 501, 502, 504-505; 
effect on ration requirements, 492- 
496; female, 94; in fetal develop- 
ment of twins, 1 1 1 ; in reproduction, 94 
Horn bianding, 178 
Homflies, 146, 160, 643; control, 642, 
643; economic losses from, 640; m- 
cidence, 641, 642 
Horseflies, 644; incidence, 642 
Hybrid vigor, 58 
Hydro!, 340 
Hydroxj’zine, 506 

Impaction, 629 

Indian turnip, poisoning from, 636 
Indigestion, 629 

Individuality, m selection of breeding 
stock, Cl 

Infectious catanlinl (onjunctivitis iSco 
Pink eye 

Infundibulum, 92, 93 
Insulin, as test for dwarfism, 80 
Insurance: as marketing cost, 609; of 
cattle m tiansit, 223 
Internal parasites, 648-649. See alio 
Gaslromtcslmal worms 
Iodine, requirement, 139 
Iodine deficiency incidence, 615; 

sj-niptoms, 139 
Iron, requirement, 139 
Itch, 643 

Jack-in-thc-pulpit, poisoning. 636 
Jimson, poisoning, 636 
Johne’s disease luridcntc, 612, symp- 
toms, 621 
Johnio, 621 

Johnson gnass. as winter fceil for 
cows, 191 See nlso Hay. Johnson grass 

KntLsas, stockcr cattle in. 0 

Kansas City, as wiurcc of feeder calve.s, 

230 

Ktnlucky bhicgrass. See Blurgrass 
Labiae, vuNnr, 91 

Iwilior amount requnetl for cattle feed- 
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ing. 577; quality required in cattle 
industry, 37; utilization of, 34, 35 
Labor pains, 115~117 
Labor-saving equipment, 590-591 
Lactation, effect of on lieifer grontb, 97 
Lainimtis, 630-631 
Lead poisoning, 638 
Leaf litter, as bedding, 44 
Leavitt clippers, 171 
Legs, soundness of; lieritability, 82 
Legume bay. compared with com and 
legume silages, 448; for wintering 
breeding cattle, 1S6, in limited gram 
rations, 312 ; in stocLer programs, 233 ; 
protein cost compared with protem 
concentrates, 355 

Legume pastuies, for summer feeding, 
460, 461 

Legume roughage equiv alent, 352 
Legume roughages, 393—104. Sec aliO 
Roughage 

Legumes, as summer pastuie, 147, 149, 
161 

Legumes, forage; as piotein source, 354 
Legume silage. See Silage, legume 
Leptospirosis, 60' contused with brucel- 
losis, 622, incidence, 012; bvmptonis, 
621 ; tests, 620, 622, 629 
Lespedeza, for summer feeding, 461 
Lespedeza, Kobe, 403 
Lespedeza, Korean, 403 os temporary 
pasture, 151 
Lespedeza, scrccia, 403 
Lespedeza hay, 1$9, 403, 401 : as piotein 
source, 354 
Lcspodcza straw, ISO 
Libido, m relation to condition of bulls. 
203 

Lice, 5S0, G46-01S; contiot, 642, 616, 
618, economic losses from, 640; in- 
cidence, 641, 642 
Ligaments, pelvic, 115 
Ligaments, sacro-sciatic, 115 
Limited feed, 252 

Limited feed of gram; effect on cost of 
gams, 300; effect on profit, 300, 311; 
effect on rate of g-im, 308-314; for 
pasture-fed calUe, 472; type of cattle 
suited to, 313 
Lindane, 618 


Linseed cake, 376 

Linseed meal; as protein concentrate, 
366, 376-378, 379; as protein souice, 
354; effect on haircoat, 377; methods 
of processing, 376 
Linseed meal pellets, 378 
Linseed oil meal. See Linseed meal 
“Live” grades. See Slaughter cattle; 

Slaughter grade 
Liver fluke, 642 

Livestock Conservation, Inc , 605 
Loading chutes, 589-590 
Loin-eye, area of: as measure of carcass 
quality, 81; heritability, 73, 74 
Loin-eye, color of; heritability, 74 
Longevity, heritability, 75 
Long-fed cattle, 252 
Lots, for wintering cattle, 184 
Lumpy law, 629 : incidence, 612 
Lungworm; control, 642; incidence, 643 

Magnesium, icqmrement, 139 
Management, quality requited in beef 
industry, 37 

Afangsneee, requirement, 140 
Mange, 648 
Mangels, 109, 345 

Manure, 30-50; amount produced by 
cattle, 48; amount produced, by 
classes of farm animals, 39 ; conserva- 
tion of, 42-43, 46-50; effect of ration 
on, 49; fertihzing elements in, 40-41; 
leaching, 46, 50 ; value as fertilizer, 39- 
40 

ManypJiea. See Omasum 
Marbling, heritability, 82 
Market, factors inv oh cd m choosing, 
592 

Marketing; optimum time for, 591; pre- 
paring calllo for, 594-597 
Marketing calendar, 506 
Marketing costs, 600-610 
Marketing methods, principle types by 
regions, 503 

Marking, methods, 177-179 

Mai^h hay, 190 

Master breeder, 527 

Mastitis, incidence, 612 

Mating, methods, 103-106 

Meat: consumer preference, 200; ton- 
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sumption per capita, 36; United 
States production, 36 See ako Beef 
Meat, color of: heritability, S2 
Meat, palatabiJity of: hcntability, 284 
Meat, tenderness of : heritability, 82, 281 
Mechanization, of cattle feeding. 577 
Meconium, 119 
Menstruation, 96 

Methane, a® end product of rumen 
digestion, 131 
Methimazoie, 503 

Methionine, and protein sjTilhesifi. 139 
Methoxychlor, 643 

Middle Atlantic states, pasliitcs in. 30 
Milk fe\er* mcidente, 615 
Milking ability, iniportnnie iii fal-ralf 
program, 78 

Milking Shorthorn cultlc, m fnli.iif 
program, 13 

Milk production: and pho'phorus de- 
ficiency, 135; c^cct on calf uoiglit, 
75; factors influencing, 77; licnia- 
bility, 74; of tows on p.x<>lure, 147 
Millet Silage, 453 

Mineral deficiency' as (.lUsc of hard- 
ware diseu-c. C3t: iii rclution to 
gcogr.i]i}iy, 135 

Alineral mclubolistii, and unemry c.d- 
culi.032 

MiocmU: os pasture Mipplciiicul. 1C3- 
163; rccjuired in cattle r.itiuns. 135 
Minerals, toxic, 140-141 
Minerals, trace: m (oiiinicn i.il supplo- 
iiionts, 357 

Mmitiuim full feed of gmin. 20G 
Mi-sSissippi Delta, flnitiiing program m. 

10 

Missouri, as soiiric of feeder rattle, 
216 

Mites, control, &I3, CIS 
Mud fids. 313 

.%lixd »u|)pl('incnl.«, 3SG-3SS. 3iO-39t. 

.See n/jo Conitiitmul stipplrminlj* 
Mucti Mij'picinrnt®, forlilicti, 3S5. 391 
Mol u4>cs as gram sulwtilulc. 312, 311, 
as silage prrscrxaluc. 415; as uit-a 
supplement, 3S3; ciTrrt on nim»n 
mirruflora. 130, for finisliiiig ratlli*, 
310-311; for inrn-asing f*i--l r«>n*uinp- 
tion. 132; in tugli-foiighase ratioa*. 
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130; in mixd feeds, 343; in stockcr 
rations, 239 
Molasses, beet, 340 
Molasses, blackstrap, 31 
Molasses, cane, 340 
Mola-ses, tom, 340 

Molaiises btet pulp, dried: for finishing 
cattle, 339,311 
Moldy silage, 433 

Molybdenum, effect on copper require- 
ment, 139, 141 

Molybdenum deficiency, incidence, 
CIS 

Moljbdenuui toxicity, 139. 140, 141 
Muica, 3SG 

Morrison, F D . feeding 'ttamlard* for 
breding beef e.ittlp, ISO; for findiing 
rattle, 303; for »toikir eatlle. 231 
Mothering ability, heritability, 77 
Mountain region. iominrrci.ii low 
herd® in. 4 
Mucin. 37? 

MucomI di-e'a.«c. 622' inridcnie. 013 
Mutos.ll di'ca.'C tomplex, symptoms 
and form.®, C22-423 
Muscukir dystrophy, 1 13 

N’alional Luc'^tuck and Mi'.tt Iio.tni, 
609 

Xnlional Htxarih Coiinril, daily nu- 
trient reiiuin nunis of brn-ding Utf 
lultle. ISS. ISO. of feoier tattle. 302. 
303-301; of i-locktr r.ittle, 229, 230 
Xnwl, 119 

Xavfl infection, inrnlcnce. CI2 

Ne«k th.iin''. 177, 178 

\i K Mexu-o a® Maine of fiixh r rjltle. 

*251, fini-'hing program in. 10 
Xitrogm niiioiuil ixirrloj in noinure, 

41 . lo®.®. in m.iniire otor.-ige. 16 
Xilrogi'n. non-proinn m niminani nu- 
trition. 129, 131 
Xitrogi n. rnlioo fuim®. 131 
Xitrugrn dioxide, in ne»b hlh-*! 

130 

XiUoRtnou* frril* 351 

Xitrogtuou.® rotithnge .Vr HuUglLsge. 

nitnutrniMt.® 

Xoo-pnilrin tiilM’C mstrtuU. isi- 
a^O Xilng.D, n..n-{foifia 
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Norili Atlantic states, commercial cow 
herds m, G 

North Central region: place in cattle- 
finishmg indii«lrj’. 246. 24S. 6cc ako 
Cora Bell 

North Dakot.a. and selenium 
141 

Northwest region, .and feeding of Ixirley, 
330 

Nurse cows. 535 

Nutnint rriiuiremcnt.-*; cstAhlished l>y 
N:ition.il HrM.'arth Council, 127; of 
hreeiling lieef c.ittle, 18&-IS9; of r.il' 
tle. 13U115; of feeder e.ittlc, 302. 
303-305. of rumen muroftora, 120- 
130; of sloiker and fctMjcr ealllo, 
22(k-232, prolem.351 
Nutritive r.mo. 354 
Nus vomtci. 501 

Oak poivjQing. 013 
O.it h.iv poi->ouing, CIS 
O.ilM iu< ]>.i«lure. 150,' ai> eibgo. 415; 
(umpositiun, 330, 334; fur broc'ding 
(.ittle. 331, (or finidiuig (.ittle. 330, 
332-331 337, in winter r.itton.-*. 203; 
pnpiMtiun 555, u>e iti avoiding 
Khrink. 505. u*ed with field |h'.u (or 

ril.tge 4.'i0 

OatMlige 105, 450-451 
Out straw ><< ntrju.<i.ti 
Oit>velrIi hjv. 1‘iS 
"Oil fcid" iinini.iU, 370 
Oilxnl mc.aU.34,205 a* protein mmitcc, 
354 , in slixki c r.iiiua*. 3il 
Oklvliuiiu XiM krr cattle m.O 
Uniah.i, .u N»iin' ui he«j/f 
OmiMim. 12.4 

“Oa fiKit ■ graih* Sit r cat- 

tle. >l.iiightc r graile 

Orchard gra— f<»r l•u(nt(i(r feolinK. |60 
0« uten iluiiiig ivirtiintuin. tlO .'wc 
oIj«» 0< fv IX 

O'age rountrv . stock) r c.cliic m U 
OvariAli r)st.0l 
0» aril ».W. ill 

Overgrazing. cfTrct un {wvsiuie }>riidur- 
tjvity, J54. 150 
Oviducts, V3, '.<3 

OvuUtion, '/i. 1*1 tiir.e interval. tCs 


Ox warble. See Grubs 

Pacific Co.ist region: feeding of barley 
in, 336; commercial cow herds in, 4; 
place in cattle-finishing industry, 246 
Parasite control, WO, 042-043 
I*arattibcrculo.'is. See Johne’s disease 
Parturition: rendering assistance in, 
117; signs of onset, 115 
Pasture, 30-32: acicage by regions, 31; 
carrying capacity, 152-154, 158, 470- 
179; cattle gains per acre, 479; con- 
scn'ation, 47S; crccji-fccding of 
calves on, 104-107; d.ay vs. night graz- 
ing of, 463, 4C6; deferred grazing of, 
4S2, 4S1; Dixon Springs plan of using, 
4S7— ISS; for half-fat cattle, 467, 4GS; 
in finishing program, 207; in sum- 
mer feeding, 140-159; Kansas plan 
of Using, 483-lSO; management dur- 
ing drongltt, 157; mineral supplcmcn- 
tatiun of. IG2-1G3; Missouri plan of 
u>ing. 450-437; opfjmuni size, 477; 
overstocking. 134; performanic of 
calves on \nnuus kinds, 150; piius- 
phunis deficiency iu, 162; rotation 
grazing of, I8I-4S3; strip grazing of, 
182. 483; summer g.aiQS of cows on, 
156; suppleiiuntary ft?cds on, 157- 
159; turamg cattle onto, 402; tyj>cs, 
147-156; utilization by rallle of vari- 
ous nge-, 267; utilu.itioD in winter, 
200-201; varieties for summer fcctl- 
mg. 400-401 

ulfalfti: us protein source, 351 
Pasture, bhitgriLMv: for yearling cattle, 
2M 

Pasture, blufstcm: for yearling cattle, 
213 

Pasture, broiiie grass: for ye.irling cal- 
t(e.2l3 

Pasture, clover: a* protein sourct*. 351 
Pasture, frotin, 151, 15S 
Pasture, jx niuni lit, 151-150: burning 
uf, 151, 150; uv 1 1 grazing of, 151, 150; 
|’*-ak ptislurtivc M.-vM>a of, 151 
Pasture, rotation, 30. Il'J, 153 
Paslurr. Uun-tjraty, 117-151; graxtng 
iwzioti of various kind*. 152; l*evk. 
pzislurliv e M Ason of. 151 
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Pasture, winter, 200-201 
Pasture-fed cattle; discrimination 
against, 456-458; gram rations for, 
465, 466 ; limited gi am rations for, 472 ; 
response to stilbestrol, 494, 495, 496 
Pasture mating, 102, 103-105, 107, 163 
Pasture renovation, 156 
Pasture utilization, improved methods, 
4SO-190 

Paunch. See Rumen 
Pay weight, 218, 222 
Peanut hay, 413 
Peas, held : as silage, 415 
Peat moss, as bedding, 44 
Pea vine silage, 199, 422 
Pelleting, in relation to bulk of ration, 
133 

Pellets: beef tallow, 349, complete ra- 
tion, 567-569; hay, 565-567, sUlbea- 
trol, 492 

Peuicilltn, as bloat preventive, 463 
Per cent calf crop weaned, 90 
Performance: correlation with type, 81 
Performance records, m selecting foun- 
dation stock, 61, 62-65 
Performance Registry, 84 
Performance Registry International, 84 
Performance test' operation of, 82; 
supervision of, 83; traits measured by, 
72-73 

pH, m silage making. 416 
Fhenothiazine, for contiol of internal 
parasites, 649 

Phosphates: for pasture improvement, 
201 ; in manure conservation. 47. 48 
Phosphates, systemic for grub control, 
640, 645 

Phosphorus, 135- alfalfa meal as souicc, 
386; and vitamin D requirement, 142, 
as supplement in drinking water, 163; 
effect on rumen micioflora, 130; ex- 
creted m manure, 41 ; in native bays, 

191 ; in summer pasture, 162; in wheat 
bran, 380; loss in manure stoiage, 46 
Phosphorus deficiency caiL-'C of 
hardware disease, 634 ; incidence, 615; 
related to soil, 135; sj'niptonis. 135 
Phosphorus supplement «, composition, 

659 

Pica, in pho-'phorus delu II my, 136 


Pine needle abortion, incidence, 615 
Pmk eye • confused with vitamm A de- 
ficiency, 142; meideaee, 612, 613; 
symptoms and treatment, 625-626 
Pituitaiy gland, 94 

Placenta, 109-111; circulation m, 109. 

See aho Afterbirth ; Fetal membiancs 
Placentae, fetal, 109, 110 
Placentae, maternal, 109 
Pneumonia as afteimath of shipping 
fever, 623; death losses, 611; inci- 
dence, 612, 613; symptoms and tieat- 
ment, 626 

Poisoning chemical, 615, cottonseed, 
375; gossypol, 376; Sudan grass, 159; 
uica, 383 

Poisoning, plant' forms, 635-638; inci- 
dence, 614, 615 
Polled Hereford cattle, 169 
Polled Shorthorn cattle, states leadmg 
in production, 21 
Ponds, as water supply, 160 
Potassium . amount excreted in manure, 
41; effect on rumen microfiore, 130; 
requirement, 139 
Potato silage, 453 

Potatoes, for finishing cattle, 344, 346 
Potatoes, dehydrated ' for finishing cat- 
tle. 347 

Power sprayeis, 5S9 

Prairie grass, nutritive analysis of. 193 
Prairie hay, 190, 191, 406 
Predigested feeds, 564 
Pregnancy: diagnosis. 111; effect on 
killing-quality of cattle, 274-276, m 
feeder heifers, 270, 272, 274-276 
Pregnancy, multiple, 111 
Pregnancy tests, 100 , 112 
Preservatives' m manure eonscnation, 
47,48; in silage making, 418-419 
Prices: effect of beef consumption on, 

26, fluctuation of in purebred cattle, 

539, in relation to cattle cycle. 26. of 
purebred cattle at auction t-alcs, 539, 
»cusonaIity, in slaughter cattle, 590. 
6ca^onallty, m stockcr and feeder cat- 
tle, 210 

1*1116 spread, 30, 249, 231 
Prickly pear. 199 
Prune cattle. 19 
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Prime grade, length of feeding period 
necessary to attain, 264 
Profit, 36: from finishing piogram, 249 
Progeny test for dwarfism, S6 
Progeny testing, 72—73, 78. tiaits 
measured by, 72; use in selecting 
bulls, 67 
Progesterone, 94 

Propionic acid, in ruminant digestion, 

128 

Protein : animal need for, 350 ; compara- 
tive cost, m legume hay and protein 
concentrates, 355; composition, 350; 
end products of digestion, 131; func- 
tion, 350 ; in yeast, 503 ; metabobsm, 
350, ratio of concentiate to gram, 

353- 354; requirements, 351; sources, 

354- 356; rumen synthesis of, 128, 131; 
utilization, 129 

Protein, digestible, 131 
Protein, total, 131 

Protein concentrates, 34, 295, 315 and 
feeding of molasses, 340; as condi- 
tioners or appetizers, 361-362; as corn 
substitute, 365; as supplement for 
range pastures, 472 , 474-475: com- 
mon forms, 366, 367; estimated cat- 
tle requirement, 33 , in fin is h ing 
rations, 299, 362-365, in wintering 
heifer calves, 204, level, for various 
rations, 362-365; need, 356-361, pro- 
tem cost compared with legume hay, 
255, self-fecdmg, 571, sources, 354- 
356, used without legume hay, 358- 
359, used when part of rougluge is 
legume hay, 359-360; with full feed 
of grain on legume pasture, 369-361 , 
with legume hay, 359-358. See altu 
Concentrates; Protein supplement 
Protein deficiency, symptoms, 134 
Protein level, and response to stil- 
bcslrol, 493; ctlect on digcatibihly of 
ration, 130 

Protein re<iuircment, 351-352: in cattle 
rations, 134; methods of expressing 
m finislimg rations, 351-354; total, 
351 

Protein supplements: for steers on pas- 
ture. 465. 467. See aho ProteiD con- 
ccDtrules 
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Protem supplements, all-purpose, 388, 
389 

Protozoa, 128 

Prussic acid poisoning, 159: incidence, 

615 

Puberty; in females, 93; onset, 95 

Pulmonary emphysema, 612 

Purdue Supplement A, 388, 390-391 ; 

formulas for variations of, 391 
Purebred breeders, types, 527-528 
Purebred cattle; buying, 529-530; cost 
of selling, 540; in Corn Belt, 20; 
pasture mating of, 105; rate of gain, 
260; leceipts from, 541; sources, 529; 
states leading m production by 
breeds, 21 

Puiebied held; bams for, 580; summer 
feeding. 531-533; winter feeding, 
533-534 

Purebied piogiani, 14-16; choice of 
bleed for, 528; creep-feeding of calves, 
531; depreciation chaigc, 539; finan- 
cial a-pect, 537-541; fluctuation of 
cattle piues, 538; operating costs, 
540; icquiiements for succesb, 526 
Pyrethrins- for control of stable flies, 
643 

Pyrethnim: for control of lice, 648 

Quarantine : of newly purchased cattle, 
61 

Rabies, incidence, 612 
RaiUoads' for shipping stockers and 
feeders, 219; for sliipping cattle, 597- 
599; regulations governing cattle 
shipment, 220 

Ranching, 171, 180: conditioning of 
bulls. 203; winter management of 
cows, 190. See aUa Range area; the 
West; Western Range 
Range, overstocking of, 134 
Range area: feeding of grass hay, 190; 
pasture .supplementation, 158; pas- 
tures, 154; use of cottonseed meal 
and take, 373; use of prairie hay, 406; 
Uio of protein concentrate on grass, 
172, 474—475; winter weight lo^s of 
cattle in, 157. See also Ranching, 
Wewt, Wcsteni Range 
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Range cattle, mineral supplemmialioo 
of, 163 

Range cubes, 373 

Rale of gain: ami feed lonvcrsiien 
cfiiciency, SO; ciTect of pregnanrj' on, 
275 

Ration, effect on nuinurc prudiution, 
49 

Ramvolfia, 506 
Red biting loUsc, CJC. 617 
Red noac. See Rliinotradieitis 
Red Poll cattle, in fat-talf program, 13, 
517 

Red \^atcr diacnao, 612 
Redtop gra-ss, as auinnior p.iatuii', 117 
Redtop hay, as source of ergot |ioi*on- 
ing, 636 

Reproductive capacity, heritability, 75 

Reproductive system, cow, 9(1-91 

Reputation brands. 212 

Restraint e(iiiipnu'ii(,5&!>5S3 

Reticulum. 123 

Rhinotraclicitis, 622 

Rice hul]«, 31 

Rickets, 143: loiidcncc, GI5 
RingMorin, <533: conlrol, 612; incidence. 
611,613 

Ri-k: in couimtfci.il cow and calf pro- 
gram, 51; in finishing program, 11. 
37; in stockcr prugriitii, ‘JtKi 
Rocky Mountain slalci<, uml sihnmm 
loxirity, 1 II 

Root cropi, for fiiii*hing cattle, 315- 
347 

Uutatiun rnipping ostcni^. uciliuiion 
of by fcTtlrr sti-crs. 4S;WJ6 
Uolaliun gniiiiiK, 

Itutation jia-iurr. 153; and manure 
ccn-crvulion. II; for siimnur 


raUons, 206, 203-200, 303-395. 397- 
411; in relation to bulk of ration, 
133; methods of improving palata- 
bibly, 235: i>tllcting. 565-367; pir- 
icntuge con-iimcd by livtrtock, 32. 
preparation for feeding, 550; ratio 
to Warn in finidiing rations, 393; re- 
placement value, 200. 300; utiliiatnm 
by Cattle of various ages on fini-diing 
lirograms, 26S 

Roughage, earbon.vceou#. lSO-201 
Roughage, dry. 303 fcitJing value of 
compared with silage, 125; value with 
Mltgc ration, 431—132 
Roiigliiigc. leguiiic, 30S-10I 
Roughage. nitrogrnoiH, 392. 3't3 

sources, 35-1 

RumtQ; capacity, 12S; wastages m, 131 
Rumen fistula, 127 

Rumen micronor. 1 , 125, I2‘>I3I ainl 
high fat nitions, 319; lobalt i(-t|iiir>- 
ment, 140; efTict of methionine un, 
139, factors .asTcctmg activil,v iif. t2'3- 
130; in <rllulii.M7 digi *tiou. 302. nulri- 
ml resjuirtini Die. 120-130. plnn*- 
I'honii rerjijirciiif nl, J5<J 
Rumm.it>ts: digi-live >>«tcm of. 127, 
nuintioo of. 127 
Rumination piocrs*. 305 
Uuubig ui. 109.3I5 

Rve os postuie, 150, os riLvge, ||5. &.« 
►outer- of ergot jsa*oaing. C30. ha 
fmidicnc ealtle. 337 

R>igr-t.\s. annitvl .vs vtiairr posttirr, 2(0 

M I'alll »« nxircr erf fiishr eatlb' 2'U> 
Sale eattle buIU. .553. fx'h.ic 511 
fitting. 537; tieifrr* 532. petfii g 
510 
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Scours. See Diarrhea 
Screwwortos, 146: control, 640, 642, 646; 
economic losses from, 640; incidence, 
641, 642 

Season, eSect on calf gronth and sur- 
vival, 100 

Selemum toxicity, 141 
Self-feeders. 570, 5S3; use. 569 
Self-feeding, compared with hand feed- 
ing, 569-572 

Self-unloading wagon, 578, 582, 591 
Semen, freezing of, 106 
Semen bank, 106 

Sexual activity, and vitamin A defi- 
ciency, 142 

Shade’ effect on beef production, 159; 

in commercial feed yards, 255 
Sheds- for wintering cattle, 184; pole- 
Ij-pe, 531 
Shelter, 578-579 

Shipping fever, 232, 623-625: death 
losses from, 611; effect on shrink- 
recovery, 221; incidence, 612, 613; 
prevention, 624-625 ; symptoms of, 
623 

Shipping losses, 603-605 
Short-fed cattle, 250, 252, 255, 264, 296 
Siiort feed, 20, 264, 295 
Shorthorn cattle breeding of heifers. 
99; calf crop and weaning weight 
records, 57 ; states leading in produc- 
tion, 21 

Show cattle: fitting, 537, fitting rations. 

534; letting down of, 536 
Shrink control of, 595; effect on mar- 
keting cosu, 610; factors affecting, 
599-603, hentabihly, 74; m silage^ 
fed cattle, 434 ; of atockcr and feeder 
cattle, 220, 223 

Shrink, excretory’, 220, 221, GOO 
Shrink, tisoue, 220, 221, COO 
Silage: amount to feed, 42&-d28; and 
calcium deficiency, 136; and gram 
con^umptloQ, 423. 426, as feed for 
calves, 429; as pasture supplement, 
15S; comparison of different kinds, 
236-237 ; cost of making and feeding, 
422—125: crops used m making, 415, 
422; effect on market value of tattle. 
434 ; effect on profits. 435, 436, 437; 


feeding value compared with dry 
rou^age, 428; for finishing cattle of 
various ages, 266; for wintering stock- 
era, 235-238; history of use as cattle 
feed, 415; in finishing rations, 423; 
replacement value of, 299, 430-431; 
supplemented with dry roughage, 431- 
432 

Silage, barley : in stocker rations, 237 
Silage, com; as winter feed, 196-197; 
consumption, by classes of livestock, 
32; feeding value, 197; for over- 
coming laxative effect of soybean 
feeds, 371; in finishing rations, 307, 
310, 312; in stocker programs, 233, 
235-236, 237 

Silage, com stover: as winter feed, 196 
Silage, ear-corn: making of, 321 
Silage, forage sorghum : as winter feed, 
196-197 

Silage, frozen, 433 

Silage, grass: in stocker programs, 233 
Silage, bay crop : as winter feed, 197 
Silage, high-moisture ear-corn, 321: 
feeding value, 323 

Silage, legume: compel ed with com 
silage and legume hay, 448; in stocker 
rations, 237; use of preservatives in, 
418-^10 

Silage, legume-grass: m stocker pro- 
grams, 236 

Silage-making, 415-420, 435—437: crops 
used m, 438, 440. 442, 444, 447-453; 
fermentation losses in, 416, 418; field 
losses in, 418; poisonous gas in silos, 
435; recommended cutting time for 
various crops, 439-440; safety rules 
for, 437; sealing Uie silo, 419; seep- 
age losses in, 416-418; top spoilage, 
416, 418; use of preservatives, 418- 
419 

Silage, oat, IDS, 415, 450-451 
Silage, pea vine, 34, 109 
Silage, soft ear-corn, 320 
Silage, sorghum, 442—444: compared 
with com bilagc, 443; feeding value, 
197; in finishing program, 307; in 
stocker programs, 233, 235-236 
Silage, sorghum head, 330 
Silage, sorghum stover, 196 
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Silage, sorgo : ia stocker rations, 237 

Silage, sugar-beet-top, 199 

Silo fillers’ disease, 436 

Siloa: cost of per ton capacity, 424; 

sealing, 419; tiTjes, 420-422 
Slaughter cattle: buying, 80; factors 
involved in grading, 283; market 
classes and grades, 281-284 ; methods 
of marketing, 592; seasonality of 
prices, 596 

Slaughter grade: heritability, 74; in 
relation to carcaai grade, 283, 291. 
292 

Small grains, as winter pasture, 200 
Smear 62, use after dehorning, 173 
Snapped com, feeding of, 547 
Sodium, effect on rumen inicroflora, 
130 

Sodium metabisulfite, as silage pre- 
servative, 418, 419 

Soil: and phosphorus deficiency, 135; 
and trace mineral deficiencies, 139; 
as source of anthrax, 617 
Soilage. See Green chop 
Sorghum grain, preparation for feed, 
556 

Sorghum poisonmg, 638 
Sorghums: as pasture supplement, 158; 
in winter rations, 202; stage to cut 
for silage, 440. See aUo Sorghums, 
grain; Soighums, forage 
Sorghums, forage; as dry roughage, 
411; as silage, 442-444. See aho 
Sorghums 

Sorghums, gram: as silage. 330; compo- 
sition, 329; for finiaiung cattle, 326- 
332, 337; hjbnd varieties, 326, 327, 
329. See also Sorghums 
Sorghum silage. See Silage, sorghum 
Sorghum stalk fields, as winter feed, 
194-196 

Sorghum stover: os dry rougliage, 410; 
as silage, 196; as winter feed, 193- 
194; in stocker rations, 239 
South: auction selJingin, 593; consumer 
acceptance of beef, 12; feeder cattle 
auctions in, 218; future role in beef 
industry, 23; place in cattle-finishing 
industry, 246; purebred cattle in, 16; 
use of fescue aa winter pjature, 200 
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South Dakota, and selenium to,ncjO' 

141 

Southeast region : as source of stockera 
and feeders, 221; consumer accept- 
ance of beef, 12; feeder cattle auc- 
tions in, 218 

Southuest region; as source of feeder 
cattle, 216; place in cattle-finishing 
industry, 246, 255, 259; use of silage, 
415; use of sorghum silage, 442, 443 
Soybean hay, 189 • as dry roughage, 
403 

Soybean oil meal: as protein concen- 
trate, 366-372 ; as protein source, 354 , 
composition, 369, forms, 370, high- 
protem, 372; process for making, 3G9; 
processing method in relation to feed- 
mg Value, 370 See also Soybeans 
Soybeans' as pasture supplement, 159; 
as protein concentrate, 36&-372; os 
silage, 415; effect of grmding, 372, 
fat Content, 367, principal producing 
areas, 368; protein content, 367 See 
o/so Soybean oil meal 
Soybean straw, 189 
Sperm, 95 

Spiemc fever. See Anthrax 
Squecse, 585, 586-587 
Squeeze gate, for blood testing animab, 
620 

Stable flies, 160, 643; control, 642, 643; 

inridesce, 641, 642 
Stack silos, seepage losses in, 417 
Stags, slau^tcr' market classes and 
grades, 283 

Stalk fields: as winter feed, 194-196; m 
stocker rations, 239 

Steers: as feeder cattle, 254; compared 
with heifers as feeder cattle. 269-277; 
for summer feeding, 459: percentage 
fed and slaughtered, 209, 270; u-c of 
silage for finisliing, 2C6 
Steers, cross-bred: as feeder cattle, 287- 
289 

Steers, fecrlcr comparative quality of 
beef and dairy types. 2S7-2S9, coni- 
pansoQ of good and ronimon grades, 
290-291; effect of sUlbci<trol on, 491 
Steers, slaughter: market cla>*c8 and 
grades, 2S2-2S3 
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Steers, stockcr; OD rotation pastures, 
242, 243 

Steers, two-year*old : time required to 
feed to prime grade, 264; total gam 
reqxurcd to finish, 265; use of psks- 
ture m finishing progiam, 26?; use 
of roughage in finishing program, 
2GS 

Sterility in cons, 02; temporary io 
females, 94 

Stilbestrol, 261 effect on cau-ass yield 
and grade, 497, 500 ; effect on fecdlot 
peiformance, 496-497; effects of use, 
491, for aborting heifers, 276; im- 
planting, 492: in commercial supple- 
ments, 387 ; m creep rations, 524, 523 , 
oral use, 492 

Stock car : capacity, 599, 600 
Stock cattle, 7 

Stocker cattle. 7-9, 207- buying, 215, 
217-219; concentrates for, 2314-241: 
disease and death loss, 222, 223; feed 
costs m relation to growth, 244; feed- 
ing and management, 224-245; “bid- 
m” cost, 222-223 , market claims and 
grades, 209-215; nutrient icquire- 
ments, 226-232, optimum rate of 
winter gam. 224-326, 22S. optimum 
summer gains, 243, roughages for, 
233-239, seasonality of prices, 216, 
selecting rations for, 238, sources, 
215; summer management, 241-245; 
when to buy, 209, winter rations for, 
228-230, 231-233, 241 
Stocker piogiam. 7-9, advantages, 208, 
disadvantages, 209, methods of oper- 
ation, 207 

Stoaker-feeder progiam, 208 
Stock heifers. 7 

Stomach See Abomasum; Rumen 
Stover, com Sec Coin storer 
Sto\er, sorghum See Sorghum stover 
Straw as winter feed, 192-193; fiber 
content, 392 ; in stocker program, 234 ; 
nutrient deficiencies, 193; production 
and use, 28 

Straw, barley as winter feed, 192 
Straw, cereal in stockcr rations, 239 
Straw, chopped : as bedding, 44 
Straw, lespedeza, 189 


Straw, oat; iw bedding, 44, 45; aa dry 
rougiiagc, 410; as winter feed, 192 
Straw, rye: us bedding, 41 
Straw, soybean, 189 

Straw, wheat', ns bedding, 41, 45; as dry 
rou^iagc, 411; ns winlcr feed, 192 
Stress fever. See Shipping fever 
Strip grazing. 482, 483 
Sudan gr.iss; as pasture, 150; as pasture 
supplement, 159; aa silage, 415, 448; 
as temporary pasture, 151; stage to 
cut for silage, 440 
Sudan hay, 406 
Sugar-boct-lop silage, 199 
Sulfa drugs: for diarrhea, 627; for ship- 
ping fever, 625 

Sulfates, effect on copper requirement, 
139 

Sulfur: effect on rumen inicroffora, 130; 
m urea-eontaioing rations, 139; re- 
quirement, 139 

Summer caiv mg, effect on calf gains and 
feed needs, 512 

Summer feeding on grass; advantages, 
454; compared with dry-lot feeding, 
456-459; disadvantages, 455; on grass 
alone, 471, 473, 476, 486; selecting 
cattle for, 459; luming steers on pas- 
ture, 462 

Sunbuined udder, incidence, 612 
Supplements, calcium: composition, 659 
Supplcmeuta, mineral: effect on produc- 
ti\ ity of range cattle, 163 
Supplements, phosphorus: composition, 
659 

Sweet clover. See Clover, sweet 
Sweet clover disease, incidence, 615 
Sweet potatoes, for finishing cattle, 347, 
348 

Swine following cattle : gams from “cat- 
thng down” corn, 546; gains on grass, 
455; gams on ground com, 549; gams 
on shelled com. 548; gains on silage, 
434; recovery of barley, 335; recov- 
ery of oats, 333 ; recovery of sorghum 
gram, 330 

Symbiosis, m rumen microfloia, 128 

Tanbark, as bedding, 44 
Tanks, as water supply, 160 
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Tattoo instrument, 178 
Tattooing, 178, 179 
T.D.N. See Total digestible nutnenta 
Teeth, and fluorine toxicity, 340 
Terminal market, importance in Com 
Belt, 593 

Terramycin: as ration additive, 499, 
502; lor preventing shipping /erei, 
625; in creep rations, 524, 525 
Tetanus, incidence, 612 
Texas: as source of feeder cattle, 254; 

beef fattening in, 19 
Texas fever, confused with anaplasmo- 
sis, 616 

Texas fe^el• tick, 589 
Texas Panhandle, flnishing program ia, 
10 

Therms, as measure of energy content 
of rations, 134 
ThiouraciJ, 503 
Thiouiea, 503 

Timothy: m legume pasture mixtures, 
149. See also Hay, timothy 
Tocopherol, 143 

Total digestible nutrients, as measure 
of energy value of feeds, 133 
Tower silos, safety lulcs for fillmg, 437 
Toxaphene: for control of horaflies, 
643; for control of lice, 648 
Trace minerals, 139-140 
Tranquilizers; as ration additives. 501; 

for preventing shipping fever, 623 
Trefoil, as summer pasture, 147 
Trench silos ‘ sealing of, 420; seepage 
losses in, 417 

Tricliomoniasis, 60, 649-650 vonfiiscij 
with brucellosis, 650; contiol, 642 
Trocar, 464 

Trolene, for control of grubs, 645 
Trucking, of Stockers and feeders, 219 
Trucking costs, 223 
Trucks, for shipping cattle, 597-699 
Tuberculin test, 62S 
Tuberculosis, 61, 627-629; test, 62S 
Turnips, 109, 345 

Twins, identical . variations due to en- 
vironment, 71 

2,4-D: use in brush removal, 151 
2,4,5-T' use in brush removal, 154 
“262.” See Urea 
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Type: correlation with performance, 
81; hentability, 80; importance m 
feeder cattle, 284-290; in cattle buy- 
ing, SO; in performance testing, 62; 
related to production, 65; related to 
rate and economy of gain, 2S5 

Udder, care alter weaning, 180; changes 
at parturition, 115; hentability of 
shape and size, 82; sunburn of, 612 
Umbilical coid, 110, 111: eaie, after 
parturition, 129; in difficult birth, IIS 
Undulant fev'er, 620 
United States Depaitment of Agricul- 
ture; beef breeding project, S3, 
market classes and grades of feeder 
cattle, 209-215; market classes and 
grades of slaughter cattle, 281-284; 
Montana study of breeding herd pro- 
duction, 134; olBeia) standards lor 
Stocker and feeder cattle, 210; plana 
for corrals and restraint equipment, 
586 

Uraihiis, 109, IID 

Urea, 134: ns protein concentrate, 383- 
386; in commercial supplements, 260, 
384; IQ ruminant nutrition, 129, 134; 
supplemented with sulfur, 139; tox- 
icity, 383 
Urea pellets, 385 
Urethra, 91 

Urinary <alculi’ incidence, 614, 615, 
svmptoms. 632 

Urine: end products excreted in, 131 
Uiinc, fetal, 109 

Uterus, 92, 03: contnactions of, 115; 
horns of, 92. 93, irrigation of, in re- 
tained placenta, 123; prolapse, 612 

VoccinatioQ' for blackleg, 179, 618, 619. 
for bniceilosis, 179; for malignant 
edema, 179 

Vaccination, calfhood: value of, 179 
Vagina, 91 

Vaginitis, incidence, 612 
Veins, umbilical, 110 
Vetch, stage to cut for silage, 440 
Vetch-oat hay, 193 
Vibnonic abortion, 650 
Vibno-is, 60; lociJcnce, 612 
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Virgioia, cow herds in, 22 
Virus diarrhea, 622 

Vitamin A, 129, 141-142; destruction, 
141; m commercial supplements, 387; 
requirement, 141; storage, 141 
cottonseed meal poisoning, 376; from 
lack of roughage, 397; in high-fat 
rations, 349; incidence, 614, 615; 
symptoms, 142; tests, 142 
Vitamin B. See B-comple^ vitamins 
Vitamin Bia and cobalt requirement, 
140 

Vitamin A deficiency: confused with 
Vitamin D, 129, 142-143: and calcium 
utilization, 142 ; deficiency symptoms, 
142; tests for deficiency, 143 
Vitamin E, 129, 143; deficiency symp- 
toms, 143 

Vitamin K, 143' synthesis, 129 
Vitamins, 141-143: synthesis, 129, 140, 
141, 143 

Vulva. 91: changes at parturition, 115 
Vul\ ar cavity, 91 

“Warmed up” cattle, 459 
Warts, 633 incidence, 612 
Washington, beef fattening in, 19 
Water consumption, 144 ; consumption 
related to temperature and feed m- 
take, 144; effect on beet production, 
159-160; requirement, 143 
Water bag, 117 
Water heaters, 145 
Water hemlock poisoning, 637 
Weaning, 179-180 
Weaning grade, herilability, 73, 74 
Weaning type-score, 63 
Weaning weight, 63; as index of cow 
productivity, 77, 78; hentabihty, 73, 
74; related to breed, 57 
Weight, in relation to production, 65 
West; commercial feed yards m, 246, 
255, 256-259; direct selling of cattle 
in, 593; pastures, 154; use of silage, 
415. See also Ranching; Range area; 
Western Range 

West Coast region, mechanized feed- 
lota in, 10 


INDEX 

Western Plains region: grasses as sum- 
mer pastuic, 147 

Western Range: calving season, 102; 
commercial cow herds, 6; methods 
of marking cattle, 177 ; purebred 
cattle, 15, 16; types of beef produc- 
tioQ, 16. See also Ranching; Range 
area; West 

Whartonian gelatin, 110 
Wheat; for finisliing cattle, 336; prep- 
aration for feed, 555 
Wheat bran, 31: as protein source, 
354 

Whcutgiass: as summer pasture, 147 
Wheatgrass hay, 190 
Wheat straw: as dry roughage, 411; as 
winter feed, 192 

White muscle disease, 143: incidence, 
614, 6,15 

White scours, 627 
While snakeroot poisoning, 637 
Winter calving, effect on calf gains and 
feed needs, 512 

Wintering level, effect on cow produc- 
tivity, 98 

Wooden tongue: incidence, 612 
Wood shavings, as bedding, 44 
Wyoming, wintering of cows, 190 

X-disease, incidence, 615 
X-ray test for dwarfism, 86 

Yardage, as marketing cost, 60S 
Yearling gain, hentabihty, 74 
Yearling grade, hentabihty, 74 
Yearlings, as stocker cattle, 207; sum- 
mer pastures lac, 243; time required 
to feed to prime grade, 264; total gain 
required to finish, 265; use of pasture 
for finishing, 267; use of rotation 
cropping systems, 489-490; use of 
roughage for finishing, 267; use of 
silage for finishing, 266 
Yearling weight, heritability, 73, 74 
Yeaat: as ration additive, 503; protein 
%alue, 503 


Zinc: requirement, 140 



